© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

[Tpunoxxenne Ne 14

YT1BepxkaeHa

B coctaBe OOII COO

[Ipukaz MAOY I'nmuazuu Ne 86
ot 27.08.2025 Ne 12/0

PABOYASI IIPOTPAMMA
(ID 7952624)

yueOHoro npeamera « ®u3uka. Yriay0aéHHbIA YPOBEHb)

1151 ooyuarormmxcst 10 — 11 kiraccos



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUSA
OCHOBHOM o0Opa3oBareibHOM mporpammsel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ ®enmepainuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
yu4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[TporpamMMa 1o ¢u3uke Aaé€T MpEeACTaBICHHE O LEISAX, COAEpKaHUM, OOIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca (u3uKd yriayOJa€HHOTO YpOBHS IMO3BOJISIET PEATM30BATh
3a/1a4yd MPO(PECCUOHAILHOM OpPHEHTAILH, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI ISl TPOJOJDKEHHS 0O0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CTICIIMATEHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaensiorcs IJIaHUPYyEMble pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero 00Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJabTaTaM OOy4YaloIIUXCs, OCBOMBIINX
mporpamMmy 1o (U3MKE HAa YpOBHE CpeaHero o0miero oOpa3oBaHus Ha
yIi1yOlE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 10 To1aM 00YUeHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
IPEIOCTABIAET BO3MOXKHOCTU JJIi pealu3alid Pa3IMYHbIX METOJUYECKUX
HNOJIXOJJOB K MpenoAaBaHuio0 (U3MKH HAa YrIayOJIEHHOM YypOBHE NpPU YCIOBUHU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COIEP KaHUS Kypca.
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dusuka kak Hayka O HamOojee OOLIMX 3aKOHaX HPHUPOJbI, BbICTyHas B
KauyecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLkompHBINH Kype GU3NKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHWE MW aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENIUIO Xapakrep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydarouierocs, B (HOpMUPOBaHHE YMEHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHMUSI IIPH BBIIIOJIHEHUU UMH Y4E€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHEr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus NPeAIonaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyoi€HHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOiieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiep>KaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s guanuku peanusamus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIBHOIO KCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyIOIEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
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BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHHH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
IPAaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mojn pabotamu
IIPaKTUKyMa MOHMMAETCS] CaMOCTOSITEIbBHOE HCCIIETOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrO0 AKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpE/ICTaBlIeHAa €IMHBIM IepedHeM. Buioop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISIETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU IIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3anay. [lpu 3TOM AJ1d pacy€THBIX 3a/1a4 NPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKON MOJEIBIO, MO3BOJISIOLUINE TPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3fenoB. /[t kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SABIISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpencKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOMIEH KU3HH, TPeOyrOIIre BhIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEro 00UIEro 00pa3oBaHMs JOJIKEH U3y4aThCs B YCIOBUIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Jsl BBHIMOJIHEHUS YKa3aHHBIX B IMporpamme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCcTpallMOHHOE  00Opy0BaHWEe (POpMUpPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  M3y4aeMbIX SIBJICHHH W  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB UM 0OecredrBaeTcsi B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYyX oOyuaromuxcs. Temarnueckue KOMIUIEKTBI
71a00paToOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HaydyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa U3Y4YEHHUsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (U3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIIEeNyIoIMMX 3a/1ad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKHY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PAa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil MoneNblo, 3a/ay, MOoJpa3yMEBAlOIIMX CAMOCTOSITEIBHOE CO3/1aHue
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadd, B TOM 4YHUCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHHUS M IPOBEICHHUS
¢u3nyecKuX IKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTanud HHPOpMaIuH,
OTpEENIeHHs TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHME YCJIOBHM [JIs1 pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;
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pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHOM AesSTENbHOCTH, CBA3aHHOU
¢ (PU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsl BBIOMpaeTcss OOYUYaIOIIUMUCS, TUIAHUPYIOUIUMH MPOJOJKEHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIabOpaTOpHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. HayuHnbiii MeTO NO3HAHUSA PUPOIBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce IMOo3HaHus Npuposl. HabGmrogeHnue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHust (GU3MUECKUX BEJIMYMH (aHAJIOTOBbIE U LU(pOBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (HU3UYECKUX  BEIWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEpPJIOE TENO, HJealbHas >KUJKOCTh, HWJCaJbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOpHs.

Ponb u mecto ¢u3Nku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit saxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepenue cuwibl TOKa W HANPSOKEHUST B IEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nsmMepeHus
(bU3MYECKUX BEJIMYMH TIPHU IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemerienne, CKOpOCTh (CpelHssi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€PUAIbHOM TOUKU OT BPEMEHHU M UX
rpaduky.
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CBoOogHOE majeHue. YckopeHue CBOOOJHOro majieHus. [[BukeHue Ttena,
OpOILIEHHOT0 MOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaIbHON TOYKU OT BPEMEHH U UX TpaduKu.

KpuBosnmHenHoe  nBWKeHue. JIBMOKEHHE  MATEpUAIIBHOM  TOYKHA IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHMC€HIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: CIHIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeaayu,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, WIUTFOCTPALUS KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrocoObI ucclief0BaHUs ABKEHUN.

MtrocTpanys NpeaenbHOro nepexoia i N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHME TyTEW, TPACKTOPUH, CKOPOCTEM IBHXKEHHUS OJTHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3yyeHne HEpaBHOMEPHOTO JIBMXKECHMS C LENBI0 ONPEIECICHUSI MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBHXKCHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBHKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPOMOPLUOHAIBHON 3aBUCUMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yyeHue NBUXKEHHSA Tella MO OKPYXKHOCTH C MOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa oOpallleHusi KOHUYECKOTO MasTHUKA
OT €ro MapaMeTpoB.
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Tema 2. lunamuxa.

ITepBbiii 3ak0oH HproToHa. WHEpumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
IPUMEDHI).

Macca Tena. Cuia. [IpuHIuI Cynepro3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKHU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOM MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJ€HHsI OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETHI M OT reorpaduueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS WU CHJIa TPEHMS
nokos. Koapduuument tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUM Tejla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKME NPOLECCHI: IMOAUIMITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLMATILHON CUCTEMBI OTCYETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune macc mo B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS Opycka Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchOopMaIiH.

V3ydeHne MBHKEHUS CHUCTEMBI TEJ, CBS3aHHBIX HUTBIO, IEPECKUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETWYHMHE YIIIOBOTO KoddduimenTa
3aBucuMocTu F,(N).

HccnenoBanue nBHKeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBMKEHUS IPy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. [linedo cuibl.
CrioxxeHue Cuil, MPUWIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cioBust paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOIIAAb OTIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NMnynbc MaTepUaibHOM TOUYKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEpHUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa MaccC.

NMnynbe CUITBI U UBMEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MoMeHT umnylbca MaTepHalbHOW TOYKHM. lIpencraBieHne o coxpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGora cuiapl Ha MajaoM M Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABJICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.
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[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTeHmmanbHas sHeprust ynpyro nedopMupoBaHHON Npyx uHbl. [loTeHmanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO Iapa (BHyTpH M BHe miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Cs3b pabOThl HEMOTEHIMATBHBIX CHJI C HM3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s UACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHUCTOJET, THPOCKON, (PUIYypHOE KaTaHHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBH>KECHHE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUU PabOTHI.

B3anmHbIe NpeBpalieHUs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHHe SHEpTUuH NpU CBOOOAHOM Na/IEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBHH.

N3mepeHrne KHHETHYECKOM YHEPTUH TEJIAa [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyisipaasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJsIpHO-KUHEeTHUeckol Teopun (MKT), wux
onbiTHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JIBW)KCHUST M B3aMMOJEHCTBUSL YacTHI] BellecTBa. Monenn CTpOeHHs Tra3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
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mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecch B
UJCAIBHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYEeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOro mpouecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHellIHNEe U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIIMYMH, OINMCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hawano TtepmoauHaMuku. (CamMoOnpoOM3BOJIbHAs — peJlaKcalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue 1yisi BHYTPEHHEW SHEPTUH OAHOATOMHOTO HJICAIbHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YenbHas TeIIoTa CropaHus
tornmBa. Pacuér KoauuecTBa TemiaoThl mnpu  Teruonepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLIECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOKHO IIepeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MTPOIIECCOB.

[Tpunnumns! necteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUraresiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CpeIbl.

TexHUYecKue yCTPONCTBA U TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIMOHEP, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.
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CrniocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anuabaTHOrO Mpolecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Acpecamnvie cocmoanun eéewyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcauus. lcmapeHue u KureHue. Y ielbHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJIEHUS HACBIIIEHHOTO TMapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. IlmaBiieHMe W KpucTamm3anus. YJIeiIbHas TEIIoTa IUIABJICHUS.
CyOnumarnus.

Hedbopmaru TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUM YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie sBneHus. J[aBiaeHne noa MCKPUBIEHHOM ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKCHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.
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Kanumisipasie aBiaeHUsI.

Mopenu HEHbFOTOHOBCKOM KHUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmariuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiieHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali  pEe3MHOBOro obpas3ua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3aus Tela W €€ MpOSBICHUS. OJJNEKTpUUECKUMU 3apsna. [[Ba Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUUECKUAE 3apsibl.

Hampsixk€aHocTh  anekTpuueckoro  moinsa.  [IpoOnbiii  3apsa.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OJHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspkeHue. lloTeHuumanbHash SHEprus 3apsAga B AJIEKTPOCTATUYECKOM  TIOJIE.
[ToTeHUMAN 3IEKTPOCTATUYECKOTO N0JIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHUIHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OAHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIMT CYyNEPIO3UIIUN IIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdepnl. [lome
pPaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apspDKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
AKBHUIIOTEHIIMAIHHBIX TTOBEPXHOCTEH.

[TpOBOTHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPS/I0B.

JAusnekTpukn B DAJIEKTPOCTATUYECKOM  TOJIE. Jusnextpuueckas
MPOHUIIAEMOCTh BEIIECTBA.
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Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE coenrHeHUE KOHIeHcaTopoB. [locnenoBarenbHOe COETUHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS JICKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaaH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHnne npoTeKkaHus TOKa B LIENU, COAEPIKALLECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIe0BaTEILHOM COEAMHEHUN KOHICHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUUeCcKuili moK.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOr0 TOKa. MCTOYHUKH
toka. Hampskenune U u DJIC £ .

3akon Oma Jid yyacTka IeMu.

DIeKTpUIecKoe COIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI M IUIONIAJM TONEPEYHOTO CEUCHMS.
VY enbHOE COMPOTHURIICHUE BEIIECTRA.

[TocnenoBaTenbHOE, MapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.
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Pabota snexktpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucTope.

OJIC u BHyYTpEHHEE COINPOTUBIECHHWE HUCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOW (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK JIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJIL PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTHUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpSKEHUS IS JIAMIIBI
HaKaJIMBaHMUS.

VYBenuuenue npenena u3MepeHus: aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuyecKkass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOANUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTD.
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DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKWY. CoOcTBeHHasT U MpPUMECHasT  IPOBOJUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoHUKOBBIE TPHUOOPEI.

ONEKTPUYECKUA TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DIIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOJIMMOCTH METAIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HaoGmroienne amexTpoiusza.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUN (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX THNoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIEe CBSI3H.

NUzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ20
no3HanuA: SIBICHUE, HAY4YHbIH (akT, rumoresa, (pusmyeckas BeTUYMHA, 3aKOH,
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Teopusi, HAOIIOAECHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBast 1abopaTopusl.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKTopsl 1 MX IPOEKLUK Ha OCU KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: Mexannueckoe JBIKEHUE B KUBOU mpupone, 1udpdysusi, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKaloLEH Cpensbl,
yTUau3alnusa OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
JIIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIPHAs Macca, IOJIy4eHHE HAaHOMATEpPHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABM)KEHUN C HCIOJNB30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), JABUTaTElb BHYTPEHHEIO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Mazhnummnoe noJe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuoun cynepno3unuu
MarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1o0Jie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuina JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChI: IMPHUMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH HOJIA IJIMHHOTO MPSIMOTO ITPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBMXeHHs My4YKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW UHYKIIUM HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBeHHMEe DNEKTPOMArHUTHOM HMHAYKIMU. [lOTOK BeKTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOWM uWHAykKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTHM B LENH TOCTOSIHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTPONCTBA W TEXHOJOTMYECKHUE MPOIECChl: HMHAYKIMOHHAS
M€Yb, COJICHOU]I, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMArHUTHOM UHTYKITUH.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.
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IIpasuno Jlenua.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHre caMOMHIYKIIUH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIIMH OT CKOPOCTH M3MEHEHHS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, n1abopamopusie padomaol, NPAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnpeneneHue HHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIUH.

COopka MoJIeTu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneovanus.

KonebarenpHas cuctrema. CBOOOHBIC KOJICOAHNS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMMcaHue (3aKOH COXPaHEHHUS MEXaHWYECKOW 3HEpruu). BriBos
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCcKOro U
KHHEMATHYECKOI'O OIMMCaHMUS.

Ammumntyna u (dasza koneOanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora koneOanuii. [lepmon Maybix CBOOOJHBIX KoJieOaHUM
MaTeMaTHYeCKOro MmasTHHKa. Ilepros CBOOOMHBIX KOJeOaHUW MPY>KUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOICOQHUS.

TexHH4ecKre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
KaydeJld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoJie0aTeIbHOTO IBUKEHUS.

HaOmronenre He3aBUCMMOCTH TIeproa MajlbIX KOoJeOaHWM Ipy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux Koje0aHui U 3aBUCUMOCTH TIEPHO/1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IEJIBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPrUU MPHU KOJeOaHUsIX Tpy3a Ha IPY)KUHE.

HccnenoBanne BoIHYXICHHBIX KOJIEOAHUIA.

Habmronenne pe3oHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomol, NPAKMUKYM.
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W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B IPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B HJI€aTbHOM KOJIeOaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHMU.

CuHycoWambHBI NIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHU.

Wneanpupiii  Tpanchopmarop. IlpousBojacTBo, mepemauya U moTpebiIeHHE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

By eHHbIE CHHYCOMIaIbHbIE KOJIEOaHUsI.

Pe3ucTop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAVMHEHUWH PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOpMaTOpa.
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Mopnenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre NEpeMEHHOTO TOKa 4Yepe3 MOCIEAOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 35eKTpoMarHiTHOTO PEe30HaHCa.

HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBolicTBa MEXaHHYECKHUX BOJIH: OTpa)K€HUE, MpeJoMJIeHUuEe, UHTepdepeHuus u
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IY4YEHUs JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTpPaX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEN Cpeibl.

TexHUYecKue YyCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHA, TeraedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeIoMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuui MEXaHUYECKUX BOJIH.

AKYCTHYECKUIN PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJIeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIus.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TYyUCHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.
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N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxxeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB O€lI0ro CBeTa.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUSL.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3bI OT €€ TeOMETPUH M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jy4a, NMPOLIEAIIETO JIMH3Y [OJ IIPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIACCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIYIIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIINOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApaJLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu cBeTa.

N3yuenne nudppakiiMOHHON PEIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipu3zaluu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl M3YUYEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHune nokazaresis NpesioMIIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEpPEpeHInN 1 MOJISIpU3alii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINN JIa3epPHOTO U3ITyUYCHUs Ha IBYX IIEIISX.

HabOmronenune qucnepcun.

HaOmnronenue u ucciaegoBanue qu(ppakiimOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue criekTpa U3Iy4EHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIHMOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIacCMyeckor  mexanuku.  [locTynars
CHeuaibHOW TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHIIbI.

CBsi3b MaccChl C SHEPrUed U UMITYJIHCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MIOKOSI.
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TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX 4acTUI] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKynapro-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3IIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmenienus Buna. ['mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
Ouinmrena 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenne cBeta (B YACTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. Bosnsl ne bponns. lnuna BoiHb! 1e bpoiiis u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepeuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
(doTo3neMEHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®doTo3PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynater bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.
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Buapl ciektpoB. CIEKTp YpPOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI 1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKmuKym.

HaOmronenue mmHeYaToro crekTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHUE
nocrosinHon Pundepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACHMUY,

Hyxnonnas moxens siapa [eiizenOepra—lMBanenko. 3apsa siapa. MaccoBoe
qucio saapa. M30Torsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacrnan. [ amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHBbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuinbl. Jlegekt Maccel siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonsl perucTpanuy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmonenu. KBapk-riatooHHas MOAENb aJpOHOB.

@uzuka 3a npexnenamu CrangapTHoil moaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnanHcTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.
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Otansl pa3BUTUS acTpoHOMUU. [IpUKkinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUS.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, IMJIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrnieKTpaibHbIN KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEA0OBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENOBATENbHOCTH. BHYTpeHHEEe CTpoeHue
3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranakTuk. PaguoranakTuky U KBazapbl. YEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JIyHbI, IJIaHET, TYMaHHOCTEH H 3BE3IHBIX
CKOIUICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoObl u3Mepenus (pU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pasfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).

O06o01maromiee MOBTOPEHUE.
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O0o001eHne U cucTeMaTH3alus Coep KaHUsl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
duznkay, «IEeMEHTHl aCTPOHOMHUU U aCTPOPHUIUKI.

Ponp ¢usuku ©uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUUYECKOH cepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTHHE MUpPA, 3HAYCHUE ONMCATEIBHOM,
CHUCTEeMATHU3HUPYIOIIEeH, OOBICHUTEIBHOW U  MPOTHOCTHMYECKOW  (PyHKUIUH
buznyeckoit Teopun, posb GU3NYECKON TEOPUHN B (POPMUPOBAHUU MPEACTABICHHIMA
0 (pu3muecKoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

WN3yuenne kypca (¢usuku yrayOonéHHoro ypoBHa B 11 kjacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie noHaAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
NnO3HaHUA: SIBICHWE, Hay4yHbId (DAKT, rumnoresa, (pu3Myeckas BEIWYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPEUIHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, U POBas 1adOpaATOPHUSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTAapHBIX (QyHKUMN. [Ipu3Haku mNoOMOOMSI TPEYroJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM mpupojie, KoseOaTeslbHbIE
JBWKEHUS B JKMBOM TNPHUPOJE, SKOJOTMYECKHE PUCKUM TPH MPOU3BOJICTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEH  Cpensl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SIBJIEHUS B >KUBOU
IIpUpPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUIMYECKAs: CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKOM PpEIIETKH, CHEKTpaIbHBINA
aHau3.

T'eozpaghua: wmarHuTHple mNOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUAW 3JIEKTpOIepeaay, 3JIEKTPOABUraTeb, paaap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,
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HpOCKLIPIOHHBIﬁ arrapar, BOJJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTape;1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.
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ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yabTaThl OCBOEHUS YyueOHoro mnpeamera «Dusukar
JOJKHBI OTPaXkaTb TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIMXCsl PyKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IEHHOCTSAM POCCHUKCKOTO OOIIECTBAa, PaCHIMpPEHUE KUIHEHHOTO
OIBITA M OMBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3aLMU OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MIMH  OOydarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEPECAX T'PAKITAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpPaBJIICHMHM B 00pa3oBaTeIbHOU
OpraHu3allly;

e yMEHME B3aUMOJCHCTBOBAaTH €  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e ILIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CHOCOOHOCTBH OLICHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILEHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

3CTETHYECKOr0 BOCIIUTAHUA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
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TPYJA0BOI0 BOCTIMTAHUS:

MHTEpEC K pa3uyHbIM cepam mpodhecCHOHANBHOW JesITeIbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (U3UKOW M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oyaymiel nmpodeccuu u peaarn30BbIBATb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0yacTi (pU3NKHM HA TPOTHKEHUU BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHUE U OCYUIECTBJICHUE JICHCTBUII B OKpYyXKarolleW cpene Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa ACSATEIBHOCTH HKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 1O (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHWE LEHHOCTH HAy4YyHOH JEsTeNbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs (PU3MKU OCYHIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATH U AKTyaJIU3UpPOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh LEIU ACATEIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBJISITH  3aKOHOMEPHOCTH W IPOTUBOPEUYMUS B PaCCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUAIbHBIX U HEMAaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pE3yaAbTaTOB LEIAM, OLIEHUBATH PUCKHU MOCIEACTBAMN AEATEIBHOCTH,
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJIEHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrie ucciienoBarejbCKue 1eCTBUA.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

BJIa/I€Th Hay4YHOH TEPMMHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
($u3nyeCcKoil HayKu;

BJIAJETh  HaBbIKAMU  YYEOHO-HCCJIENOBATEIBCKOM W NPOEKTHOM
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HUecKoro
COJEpKaHUs, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/J€Th BUAAMM JESATEIBHOCTH IO IOJyYEHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBATH 3ajauy,
BBIJIBUIaTh TUIOTE3y €€ peleHus, HaxXOAUTb apryMEHTHl U
JTIOKa3aTesIbCTBa CBOMX YTBEP)KICHM, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd PpPe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYECHHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMUS 1O (U3MKE B MPAKTHYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJETh HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpEeTalni0 MHPOpMAlUU pa3iIHMuHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHHs WHGOpMalMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3AIIH.
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KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYILIECTBIATh OOIIEHME Ha YypoKax (U3UKM U BO BHEYPOUYHOH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHINBUIYAIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr'0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OpPraHW30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHHKAa KOMAHJIbI B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C MO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyallUsiX,  HIpPOSBIATH  TBOPYECTBO M BOOOpa)keHHE,  ObITh
VMHULMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISATh ITO3HABATEJIBHYIO  JCSTENBHOCTH B
oOnmacTd (GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.
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CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedeKkcud KaKk OCO3HAHUS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHHIKCHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYTUX IPU aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpomecce AOCTHXEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI TIO
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS AMOIMOHAJILHBIN WUHTEJUICKT, MpenoJIararouit
c(hOpPMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BUAECTh HAMNPABICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBaHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJb, YMEHUE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIIEXy, ONTUMH3M, UHUIUATUBHOCTb, YMEHHE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

HSMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh IMOHHUMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBATH €ro MpPHU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarh KOHMIUKTHI.
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IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenusi B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COLMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (DPU3UUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pazinyaTh YCJIOBUS NPUMEHUMOCTH MoOJENed (U3MYecKux Tel U
IPOLECCOB (SBJICHUI): HHEpLUMaJIbHAas CcHUCTEMa OTCYETA, aOCONIOTHO
TBEPAOE TEJIO, MaTepHAlIbHAs TOYKA, pPaBHOYCKOPEHHOE JBUKECHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naeopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycioBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHHMYECKHE IIPOLIECChl M  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3zoBanusa [amunes Ui CKOPOCTH M IEepeMelIeHus,
3akoHbl HplOTOHAa, mpuHOMI — OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECHS TBEPAOrO Teia), MPU HSTOM HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HUMIYJbca H
MEXaHUYECKOMN SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
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DHEPIrUel TEMJIOBOTO ABMKEHHS €T0 YacCTHULl, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAalUMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIrUU B TEIUIOBBIX NPOLECCaxX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiianeiipoHna;

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOIb3Ys
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MOJIEM, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENMA W U1 3aMKHYTOM JJIEKTpUYECKOW nemnu, 3akoH Jxoynms—JIeHna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJIb3ys BEITUYMHBI:
IIepeEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, I[OTEHUUAJIbHAsl »JHEPrus, KHUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEprusl B3auUMOJEHCTBHS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
HEprus ynpyrod nedopmanuy NOPYKUHBI, KOJMYECTBO TEILIOTHI,
abCoOI0THAs TeMIlepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JBUTATEJIS; AIEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUUYECKOrO MOJIA,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLHMAT 3JEKTPOCTATUYECKOrO OIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYIIAs  CWJla, CUJa  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C IOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEHHE, nuddy3usi, ucrnapeHue,
KUIEHUE U KOHJEHCAIls, TUIaBJIeHHEe U KPUCTAIU3al[isl, HAallPaBJICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA,
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IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  INPAMBIX  HU3MEPEHUH, TNpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yabTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUAEC TpapUKOB C YUYETOM
aOCOIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeNIaTh BHIBOJIBI IO pe3yibTaTaM
UCCIIEJOBAHMSI;

IPOBOANTH KOCBEHHbIE WM3MEPEHUs (PU3MUECKUX BEIMYMH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI 110 IMPOBEPKE NPEJIOKEHHON TUIIOTE3bI: MNIAHUPOBAThH
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IOJIyYE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUMOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOil Mojenu, OTBEYawlled TpeOOBaHUAM 3aJadH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
du3nYeCKuX TEOpPUl TpPH MCIOIH30BAHUM MATEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTH PACUEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAaK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHONM C (PU3MYECKHMH IpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHATIEHOM
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NPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM HCIIOJNb30BAaHUM JTOCTUIKEHUIN
HAayKd ¥ TEXHOJIOTUH JUIi JajbHEWIIero pa3BUTHUSA YeJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BATh COBPEMEHHBIE MH(OPMALMOHHBIC
TEXHOJIOTUM [JI TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4eOHOW W
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHATM3UPOBaTh  MONyyaeMmMyl0  HMHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Mpolecce
BBITNIOJTHEHMSI IPOEKTHBIX U YyU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ Ka)XXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHUE PACCMAaTPUBAEMOM MPOOIEMBI;

IPOSBIIATH MOTUBALUIO K Oyaylien npohecCUHOHATBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuIIs.

K xonmy oOydenust B 11 Knacce mpeIMETHbIE PE3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMATILHOM M 3THYECKOM cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
(GU3UKM B COBPEMEHHOW HAyyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OIUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
¢bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3ndecKoi KapTHHE MUPA, MECTO (HU3UYECKON KapTHHBI MHUpa B 00IIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;

pa3Iuyarth YCJIOBUS MPUMEHUMOCTH Mojeled (Quanueckux Ten Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHus, MATEeMaTUYECKU MAasSTHUK,
WJICAJIbHBIN TPYXWHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
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Kosie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIEIEl aTOMa, aTOMHOTO S7pa U
KBAHTOBOI MOJIENIN CBETA;

pa3nnuaTh yCIOBHUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHHMSI M 3aKOHBl AJIEKTPOJWHAMUKH U
CICUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHuna, 3akoH
JJIIGKTPOMArHUTHOW  WMHAyKOuMM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B 3JIEMEHTE JJIEKTPUYECKOW LENu CO CKOPOCTBIO
U3MEHEHUSI  CWJIBl  TOKa,  IIOCTYJATbl  CHELUAIBHOW  TEOPHUH
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OUWHINTEHHA  AJiA
dorordpdekra, mepBeld U BTOpoW mocTynatsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOTO YHCEN M DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJNb3Yys BEITUYMHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOIABIKYINAS CHJIA, WHIYKIIHS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cuja AMmepa, UHAYKTHBHOCTD,
AJIEKTPOJIBIKYILAs CHJIa CAMOMHAYKLMH, SHEPTUs MArHUTHOTO IOJIs
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IIOJHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIbI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsij A71pa, SHEPTHS CBA3M SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMArHuTHasi MHAYKLHMS, CAMOMHIYKIUS, PE30HAHC, UHTEppEpEeHLIUs
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)xKeHHE,
dbortoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
Aa5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

OTPENENATh HANpaBlIEHUE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, cuiibl Ammnepa u cuiisl Jlopeniia;

CTPOUTH U300pakeHne, CO3JaBaEMOE MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOINOJATAIOIINE ACTPOHOMHUYECKUE IOHATUSA, TEOPHH U
3aKOHBI I aHajlu3a ©  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
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MPOUCXOMSIIUX B 3BE3JaX, B 3BE3NHBIX CHUCTEMaX, B MEXKIaJIaKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLNH 3BE311 U BeenenHo;
IPOBOJAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIONb30BAaHUEM TMPSMBIX HM3MEPEHMI, TMpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  M3MEpPEHMid, JellaTb  BBIBOABI IO  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIEC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTDH ONBITHI 110 MPOBEPKE MPENTIOKEHHONW TMIOTE3bl: IUIAHUPOBATh
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAaHOBKY, aHATHU3UPOBAThH
MOJTy4YeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenioKeHHOU
TUIIOTE3bI;

OIKCHIBAaTh METO/bI IIOJYUYEHHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMU;
coOJiro1aTh paBuiia 0E30MacHOro TPy/la MpU MPOBEACHUU UCCIICIOBaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbh pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOMN
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
dusznyeckne MoOJeNu, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  HCIOJNb30BAaHMM MAaTEMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
IPOBOAMUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS JTaHHBIX, aHAJTM3UPOBAThH
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOITYYCHHBIX
pe3yIabTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HbIX pa3lieloB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUM U3 IPyTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCyKIEHUI ¢ ONOPOM Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKHX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;
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aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
JEATeIbHOCTH YeJIOBEKa, CBSI3aHHOM C (PU3MYECKUMHU IIPOIIECCaMU, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUHU JOCTHKEHUMN
HAYKH W TEXHOJOTHM JUIsl JAJBHEWIIETrO PAa3BUTUS YEIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHble CIOCOOBl paboThl ¢ MH(popManmen (Guznyeckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBiICHUS y4eOHOW U
Hay4YHO-TIOMYJISIPHON MH(GOPMAILIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMaruu, IMOJYYCHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHaJIu3UpOBaTh  MOJydYaemMyr0  HWHOpMalMIO W OLEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHMKA WH(pOpMAITUH;

MIPOSIBJIATH OpTraHu3allMOHHbBIC u MO3HABaTEIIbHbBIC YMEHUSA
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsS  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4EOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpyINE C HCIOJHEHUEM pPa3JIMUYHBIX COILUAIBHBIX POJIEH,
IJIAaHUPOBATh PabOTy T'PYIIIBI, PAllMOHATIBHO PACIPeaCIsITh ACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMsAX, aJ€KBATHO OIICHUBATh BKJaJ KaXXJOT0 U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyayied npodecCHOHAIBHON NeATeIbHOCTH 10
CHEIUAIBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIISL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IIpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pasznen 1. HAYUYHBIM METO/ ITO3HAHUSI TPUPO/IbI
. bubmuoreka [JOK
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kuiemariica 10 1 https://m.edso0.ru/f16b68d7
bu6mmorexa [IOK
22 Aluaiica 10 https://m.edso0.ru/f16b68d7
" bubnuorexa [JOK
23 Cratiica TBEpAOTO Tena > 1 https://m.edso0.ru/f16b68d7
bu6mmorekxa [JOK
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro no pazgeny 35
Pa3znea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
3.2 Tepmoannamuka. TeroBbie MaITMHBI 20 1 https://m.edsoo.ru/fL6h68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

© MAQY I'mmua3ust Ne 86. PaGouasi mporpamMa y4eGHOro nmpeamera

«®u3nka_yruyo6jaeHHsblii yposeHb_ 10-11 kiaces»

33 ArperaTtHble cocTosiHus BeniecTBa. Da3zoBbie 14 bubnnoreka [JOK
' HePEXOIbI https://m.edso0.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 IISKTPHIECKoe Hone 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 24 httos://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
4.3 ToKit B pasnHHbIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazznen 5. PUBSHUYECKHN TIPAKTUKYM
. bubmuoreka [JOK
>1 Dusiieckiit MpaTHicyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmorekxa [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
11 Marmutioe o 14 https://m.edsoo.ru/39859¢ef1
bubmuorexa [JOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.eds00.ru/39859f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexannueckne KojaeOaHus 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.eds00.ru/39859¢f1
53 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 10 1 bubnuoteka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuoreka [JOK
2.4 2 1
Omriica > https://m.eds00.ru/39859ef1
Hroro mo pazueny 60
Pasznen 3. OCHOBBI CIIEITMAJIbBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmorexa [IOK
31 Octoser CTO > 1 https://m.edso00.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 KopryckynapHO-BONHOBOR Ayausm 15 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
4.2 )
1Mk aroMa > https://m.eds00.ru/39859f1
43 ®du3nka aTOMHOTO SIpa U AIEMEHTapHBIX 5 bubnnoreka [JOK
' YaCTUIL https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [JOK
5.1 DNeMEeHTBI aCTPOHOMUU U acCTPOPU3UKU 12 httos://m.edsoo.ru/39859ef1
Uroro no pazgeny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKyM 16 16 https://m.edso0.ru/39859ef1
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' JEeSTENIbHOCTH, TPUOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PezepBHOE Bpems 10 bubnuoreka [JOK



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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| ‘ \ \ https://m.eds00.ru/39859f1
OBIEE KOJMYECTBO YACOB IO IIPOTPAMME 170 4 16



https://m.edsoo.ru/39859ef1
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KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 ®dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIC 1 bubmorexa LHOK
i K Prpod https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METObI 1 bubnnoreka IIOK
rccaea0BaHus GU3NYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS
3 npupoasl. Habmronenne 1 DKCnepuMeHT B 1 bubnnorexa LIOK
PHPOHL. P https://m.edso0.ru/34c49931
¢buznke
bu6nuoreka [IOK
4 Crioco6s1 n3mepenus: Gu3NUeCKX BEIUYUH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOQCOJIIOTHASI U OTHOCUTEJbHAS TTOTPEUTHOCTH 1 bubnmnoreka [JOK
U3MepeHuil PU3NYEeCKNX BETUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uKu B GOPMHUPOBAHUU COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JEATEIIbHOCTH JIHOJIEH
Mexanunueckoe aBuxeHue. CucreMa oTcuera.
but6mmoreka [IOK
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS. 1
https://m.edso0.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
8 Paaunyc-BekTop MarepuanibHON TOYKH, €T0 1 bu6muoreka [JOK
IIPOCKLUU HAa OCU KoopauHaT. Tpaekropus. https://m.edsoo.ru/30a108a5



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
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[Tepememenue. Ckopocth. X mpoekiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE NPAMOJIIMHEITHOE JBUKECHUE.

9 I'paduaeckoe onrcanne paBHOMEPHOTO bubmmorexa [JOK
P 4 P P https://m.eds00.ru/89ba7190
MIPSMOJTMHEHHOTO JIBUKCHUS
10 CrnoxeHue nepeMeIeHuii i CKOPOCTEH. bubnuorexa [HOK
Pemenne 3amaq https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBrKeHHE. MTHOBEHHAS
11 CKOpPOCTh. Y ckopenue. IIpsmonmaeiinoe bubmmorexa HOK
p ' p P https://m.edsoo.ru/a99549a7
JBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'padmyeckoe onurcanue NPSIMOIUHEIHOTO bubmuorexa [HOK
JBUYKEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOoaHoe majeHue. Y cKopeHrue CBOOOIHOTO
13 najgeHus. 3aBUCUMOCTh KOOPIUHAT, CKOPOCTH bubmorexa LOK
' p ’ p ’ https://m.edso0.ru/f738109¢c
YCKOpPEHUS OT BPEMEHHU U UX rpaduxu
14 JIBrokeHue Tena, OpOoIIeHHOTO MO/ YIJIOM K bubnmnoreka [JOK
TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuneiinoe nuxenue. JIBuxeHue mo
15 OKPYKHOCTH. YTJIOBasi ¥ INHEHHAs! CKOPOCTb. bu6nuoreka [IOK
[Iepnon n wactora. LleHTpOoCTpeMHUTENBHOE 1 https://m.edso00.ru/33196fbe
TTOJTHOE YCKOPEHHUE
bu6nuoreka [IOK
16 Koutpoasnas padora no reme "Kunemaruka"
p p https://m.edso0.ru/1242f32¢
[TepsrIii 3ak0H HptoToHa. MHEpLMaNbHBIE
17 CHCTEMBI OTCu€Ta. [IpHHIINI OTHOCUTEIHLHOCTH bubmorexa LOK
- pui B https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByI01Ias cuiia. Bropoit bubnmorexa [JOK



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
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3axoH Herotona. Macca

https://m.edsoo.ru/141d3837

19 B3aumopeiictBue Ten. Tperuii 3akoH HeroTona bubmmorexa [IOK
A P https://m.edsoo.ru/57dba505
20 [Ipunnun cynepno3unuu cui. Pemenue 3anau bubnmoreka [JOK
Ha MpUMEHEHHE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIEHTHOCTH I'PABUTAIIMOHHON U bubmorexa LOK
N P https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubnmnoreka [HOK
naJicHus https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmorexa HOK
Y yt FeP https://m.edsoo.ru/11abfa0a
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa
bubmmoreka [IOK
24 . I'yka. B
Cuna ynpyrocth. 3ako I'yka. Bec rea https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupoaa u BUAbI CUJT TPEHUS. bubmuoreka [JOK
25 JIBr>KEHUE B )KUJIKOCTH U ra3e ¢ YYETOM CHUJIbI https://m.edsoo.ru/1fa86499
COIIPOTHBIIEHUS CPE/IBI https://m.eds00.ru/2cb29676
26 Hasnenue. ['uapocratnueckoe AaBiIeHUE. but6mmoreka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6nuoreka [IOK
AOcomoTHO TBepoe Teno. [loctynarensHoe u
27 BpaliaTeIbHOE JTBUKEHNUE TBEPJIOTO Tela bubmorexa [TOK
patit A P https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIBI OTHOCUTEITEHO OCH BPAIIIEHUS. bubnmoreka [JOK
[Ineqo cumsl https://m.eds00.ru/653d3459
29 CnoxxeHue cuil, MIPUIOKEHHBIX K TBEPIOMY bubnmorexa [JOK

teny. LleHTp TskecTn Tena. Y cinoBus

https://m.edsoo.ru/9aa79a7d
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PaBHOBECHUS TBEPAOI'O TCIA. BI/II[BI paBHOBECHUA

bu6nuoreka [IOK
30 Pemenue 3agau 1
A https://m.edsoo.ru/dc1caac0
KonTponbnas pabora no teme "JIlunamuxka. bubnmoreka [JOK
31 " 1 1
CraTtuka TBEpAO0ro Tena https://m.edso00.ru/9f5a574c
NMnynbsc MmaTepuabHOW TOUYKH, CUCTEMBI
32 MarepualbHBIX TOYEK. LIeHTp Macc cucTteMbl 1 bubnmnorexka HOK
MaTepHaIbHbIX TOYEK. Teopema 0 IBUKEHUH https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
NMrTynibe CHITBI 1 KI3MEHEHHE UMITYJIbCA Tella.
33 3aKk0oH COXpaHEHUs UMITyJIbca. PeakTHBHOE 1 bubmorexa HOK
P YIReE. https:/m.edso0.ru/13f0a221
JIBIKCHUC
MoOMEeHT UMITyNbCca MaTepUaATbHON TOYKH.
34 IIpeacraBnenne o cCOXpaHEeHMH MOMEHTA 1 bubmorexa [JOK
pell P https://m.edso0.ru/d6532eb9
UMITYJIECA B TICHTPATBHBIX MTOJISIX
bubnuoreka [IOK
35 Pemenne 3agau 1
g https://m.eds00.ru/f7706d63
PaboTa critbl Ha MaJIOM ¥ Ha KOHEYHOM
36 nepemenieHny. I'paguueckoe npeacraBieHue 1 bubmmorexa LOK
peMett P pelt https://m.eds00.ru/913974c7
paboThI CHITBl. MOIIIHOCTE CHITBI
Kunernueckas sueprus. Teopema 06
37 M3MCHCHUY KUHETHYSCKOM SHEPTUHU 1 bubmorexa TIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTeHIMaabHbIe ¥ HEMOTEHIIUATBHBIC CHIIBI.
38 ITorennmanbHas sHeprud. Bropas 1 bubnnorexa LOK
PIHA. p https://m.edsoo.ru/554bafcc
KOCMHUYecKasi CKOPOCTh
but6mmoreka [IOK
39 Tpetbst KocMuyeckast CkopocTh. CBsI3b pabOTHI 1 nommoreka L

https://m.edsoo.ru/f57b4e01
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HCEIMOTCHLUHAJIBHBIX CHJI C UBMCHCHHUEM
MEXaHUYeCKOM OHEPIUU CUCTEMBI TCII. 3aKoH
COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

Yupyrue u Heyrpyriue CTOIKHOBEHHSL.

40 VYpasuenue bepuymiu s uieanbHON bubmmorera LIOK
P DHYILIH JUBL 1A https://m.edsoo.ru/f30f43b6
KHUJKOCTU
a1 KonTponbHast padota no teme "3aKOHbI bubnnorexka HOK
COXpaHEHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PasButne npeacrasieHuil 0 NpUpOIE TEIIIOTHI.
42 Ocuosusie nonoxenuss MKT. uddyzus bubmmorexa LOK
' yIL https://m.edsoo.ru/b0a4445f
bpoyHOBCKO€E nBHXKEHUE
CtpoeHnue ra3000pa3HbIX, )KUIKUX U TBEPIBIX
43 Ten. XapakTep ABUKECHUS U B3aUMOJICHCTBHS bubmmorexa [TOK
P AAPAKIEp A A https://m.edsoo.ru/c44d02e2
YacTHUIl BEeUIeCTBa
44 Macca 1 pazmepbl MOJIEKYJT (aTOMOB). bubnmnorexka [HOK
Konnuectso Bemectsa. [locTtossHHas ABoraapo https://m.edsoo.ru/c5h72ab7
45 Temneparypa. TemioBoe paBHoBecue. Ikana bubnmnorexka HOK
Lenscus https://m.edso0.ru/0070d493
bu6nuoreka [IOK
46 P
CHiCHHe sajat https://m.edsoo.ru/1531aba5
. bubnuotexa [JOK
47 " I
ACHIIBHDIH 123,  a50BBIC SAKOHb! https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneera-Kiamneiipona. bubnmoreka [JOK
Pemenne 3anau https://m.edsoo.ru/8d12c328
bu6nuoreka [IOK
4 A .
9 OcontoTHas Temreparypa. 3akoH /lanbToHa https://m.edsoo.ru/14e02d1f
50 N3omporieccel B naeaabHOM Ta3e ¢ but6mmoreka [IOK
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IIOCTOSHHBIM KOJIMYECTBOM BCIICCTBA

https://m.edso0.ru/68878d51

I'padmueckoe nmpeacTaBIeHNUE N30MPOLIECCOB:

bu6nuoreka [IOK

51
M30TEepMa, U30X0pa, n300apa https://m.eds00.ru/1344327b

bu6nuoreka [IOK

52 OcHoBHoe ypaBHeHne MKT

HOBHOE ypasicti https://m.edso0.ru/c8094721
bubmnoreka IIOK

53 Pemenwue 3ana

HHCHHE St https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEpaTyphl
€pPMOJAMHAMHYECKON CUCTEMBI CO CPEIHEN

54 TEPMOHH Mpiq fon IE TEMBT PEAHCH https://m.edsoo.ru/c38af875
KHUHETUYECKOM SHEPrueil MoCTynaTeabHOro
TEIIOBOTO JABHKEHUS € YaCTHI]

55 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bubmuorexa [JOK
teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8

bu6nuoreka [IOK

56 KonTpomnbras padota o teme "OcroBel MKT"

FTPOIIBHA paboTa MO TeM HOBbL https://m.edsoo.ru/13adad59
TepmoauHamMuueckas cucTema. 3ajgaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.

57 BaemHne u BHyTpeHHUE TapaMeTphI. bubnmnorexka [HOK
[Tapamerps! T/l cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHHMS BEIMYMH, OITUCHIBAIOIIUX €€ Ha
MHUKPOCKOTIHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH. Bu6 OK

58 CamonpousBoiibHas penakcaus T/ cuctemsl mommoreka L

https://m.edso0.ru/8ec512f0
K TETIOBOMY PaBHOBECHIO

59 Monens ueanbHOro ra3a B TepMOJIUHAMUKE. bubmmorexa [JOK
VYcnoBus TPpUMEHUMOCTH 3TON MOAEIHN https://m.edso0.ru/29355001

60 VYpaBuenue MenneneeBa-Knanelipona u bu6muoreka [JOK

BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/bal178d0
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Bripaxkenue 1151 BHyTpEeHHEW SHEPTUn
OJIHOATOMHOTO UJICAIbHOT'O Ta3a.

bu6nmoreka [IOK

61
KBasucrarnueckue 1 HECTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
62 Brruucnenue paboTsl 1o rpaduky mpoiecca Ha bubmorexa LHOK
P P y pot https://m.edsoo.ru/741d5738
pV-auarpamme
Temnonepenaua kak crocod U3MEHEHUS
63 BHyTpeHHel sHepruun T]I cucremsl 6e3 bubmorexa [JOK
yIb p https://m.edsoo.ru/3d734561
COBepIIeHUS PabOThI
64 KonBek1usi, TermonpoBOAHOCTh, U3JIy4YEHUE brbmmorexa LTOK
Hi POBOA > 3T https://m.edso0.ru/157b54cd
KomnuectBo Tennorsl. TemtoéMKoCTs Tena.
65 VY enbHas U MOJISIpHAs TEIUIOEMKOCTH bubmuotexa [JOK
BEILECTBA. Y Ie/IbHAs TEII0TA CrOPaHUs https://m.edsoo.ru/7ba67355
TOTUIMBA
66 Pacuér xonmyecTBa TEMIOTHI IPU bubmuotexa [JOK
Temonepenaye https://m.edsoo.ru/ldb5ad4e
67 [Tonstue 06 aqnabatnom npouecce. [lepBorit bubnmnoreka [JOK
3aKOH TEPMOJUHAMUKU https://m.edso00.ru/d8098824
68 KonuyecTBo TemnoTs! 1 paboTa Kak Mephl bu6muoreka [JOK
U3MEHEeHUs BHyTpeHHel sHepruun T/1 cucremsl https://m.edsoo.ru/b047alcd
BTtopoii 3ak0oH TepMOIMHAMUKY JJIS
69 ABHOBECHBIX M HEPABHOBECHBIX MPOIIECCOB bubmorexa [TOK
P P P ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTh IpUPOTHBIX MPOIIECCOB
. bub. OK
70 [Tpunnumne! gectBus TeroBbix MamuH. KIT momotexa L

https://m.edsoo.ru/2e945513
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bu6nmoreka [IOK
71 Maxkcumansaoe 3HaueHue KI1J1. k11 Kapuo
HMAbH HAACHH A Huen Kapa https://m.edsoo.ru/fe3857b9
bu6nmoreka [IOK
712 Pemienue 3amau
A https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE ACIIEKTHI UCIIOJIb30BAHUS
73 TEIUIOBLIX ABUTraTeied. TemioBoe 3arpsa3sHeHue bubnnorexa LIOK
8 . ' P https://m.eds00.ru/9867aaa7
OKPYKaroIIen CpeIbl
bubmuorexa [JOK
74 Pemnrenue 3anau
A https://m.edso0.ru/c8c70432
75 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUH 10 bubnuorexa [JOK
teme "Tepmoaunamuka. TemoBbie MamHb" https://m.edsoo.ru/28d62b3f
76 KonTponbnas pabora no teme bubmuorexa [HOK
"TepmoauHamuka. TenioBble MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
[Tapoobpa3oBanue u KoHAeHCanus. Vicnapenue
77 U KHIleHue. Y ieJbHas TEIIoTa bubmotexa LOK
ghde https://m.edso0.ru/6f8e6777
napooOpazoBaHUs
HacwImenHbie ¥ HEHACHIIICHHBIC MTapPHI.
KauecTtBeHHAas 3aBUCUMOCTD IUIOTHOCTH U
JIABJICHUS HACBIIIIEHHOTO Tapa OT
78 TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT 00BEMA bubmmorexa TIOK
PaTYpPEL, https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPaTyphl KUTICHUS OT JaBJICHUS B
JKUIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 but6mmoreka [IOK
OTHOCHUTEJILHASA BIAKHOCTD https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemenue 3amau
a https://m.edso0.ru/18e95ff3
81 Tépnoe Teno. Kpucrammmieckue u amopdHbie bubnuotexa [JOK
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TEIa. AHI/I3OTpOHI/I$I CBOMCTB KpUCTAJLJIOB

https://m.edsoo.ru/20a88a03

[InaBneHue u kpuctauu3auus. Y aesbHas

bu6nuoreka [IOK

82
TertoTa rasneHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
edopMaru TBEpIOro Teua. PacTskeHne u
83 f)fcfnfe g BHT I\/I[)é[ 1b FOnra. Ipenen bubmorexa LOK
P BT H}: e https://m.edsoo.ru/dalaab10
yrnpyrux aedopmaruii
TemmoBoe pacupeHne KUAKOCTEH U TBEPIBIX
84 Ten. AHrapMOHU3M TEIUIOBBIX KOJIEOaHUM bubnnorexa LIOK
’ p https://m.edsoo.ru/7ba5edf2
YaCTHUII BEIISCTBA
85 [Ipeo6pa3oBanue sHEPTUH B (Pa30BBIX bubnuotexa [HOK
nepexoaax https://m.edso0.ru/97a0672f
bubnnoreka IIOK
86
YpasHenue Teniosoro banasca https://m.edsoo.ru/ab1521fb
bubmmoreka [IOK
87 P
CHICHAC sakad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUE. KanumisipHble
88 sBJcHUS. J{aBieHue 1Mo HCKPUBICHHOM bubmmorexa [IOK
’ A TORD https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO )uAKocTu. Dopmyrna Jlamaca
O0001IeHre B cucTeMaTH3aIs 3HAHUH 110
89 TeMe "ArperaTHble COCTOSIHHS BEIIECTBA bubnmorexa LOK
P B ' https://m.edso0.ru/0b52575¢
da30BBIC IEPEXO/IBI
KonTponbnas padota no Teme "ArperatHeie bubmumoreka [JOK
90
cocrosHus BenlectBa. @a3oBbie nepexoas” https://m.edsoo.ru/7dc2a739
DnexTpu3aius Tel U €€ IposSBICHUS.
01 Dnektpuueckuii 3apsia. [[Ba Buna bubnmoreka [JOK

NEeKTpUYeCcKuX 3apsaaoB. [IpoBogHuKy,
IUAJIEKTPUKHU U MTOTYITPOBOJAHUKU

https://m.edsoo.ru/laff445f



https://m.edsoo.ru/20a88a03
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92 DJIeMEHTapHbIN ANEKTPUUECKUN 3apsil. 3aKOH bubnmnoreka HOK
COXPAHEHUS JIEKTPUYECKOI0 3apsiia https://m.edsoo.ru/f49afd24

93 B3aunmopeiictBue 3apsaioB. Toueunsie 3apsibl. bubnmoreka [JOK
3akon Kynona https://m.eds00.ru/445b7746

bu6nuoreka [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onekrpuueckoe nose. Ero neiicteue Ha bubnnoreka HOK
BJIEKTPUYECKUE 3aPsbl https://m.edsoo.ru/05c6bfal
Hanps:k€HHOCTD 37€KTPUYECKOTO MOJIS.

96 [TpoGuslii 3apsy. JIuauM HanPsHKEHHOCTH bubnuorexa [HOK
3JIEKTPUYECKOTro 1moJisa. OTHOPOAHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE MOJIe

97 [ToTeHIManbHOCTh AIEKTPOCTATUIECKOTO bubmuoreka [JOK
nosist. Pa3HOCTE OTEHIIMANIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
[TorenimanpHas HEPTHS 3apAa B

98 3neKTpI(I)CTaTquCK01\E ToJie. I;_[(J)ITGHHI/IaH bubmmorexa [TOK

https://m.edsoo.ru/af5fa389
3IEKTPOCTATUUECKOTO OIS

99 CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTU bubnmnoreka [JOK
MOTEHINAIOB JIJIS SJIEKTPOCTATHYECKOTO OIS https://m.edsoo.ru/df7a6838
[IpuHOUI CynIEPIIO3UIUU JIIEKTPUIECKUX bu6muoreka [JOK

100 .
oJIei https://m.edsoo.ru/Ocfe4a6e

but6mmoreka [IOK

101 Pemterrte saza https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubnuotexa [JOK
3apsoKeHHON cephl https://m.edsoo.ru/b297b5c3

103 [Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY bubnuotexa [JOK



https://m.edsoo.ru/f49afd24
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mapa. [Tone paBHOMepHO 3apsiKEHHOU
0ECKOHEYHOM MI0CKOCTH

https://m.edsoo.ru/f7a665ee

[IpoBOHMKY B 3EKTPOCTATUUECKOM IIOJIE. bubnmoreka [JOK
104
VYcnoBue paBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
JIMBIEKTPUKH U MOJTYIIPOBOJHUKH B bubnnoreka HOK
105
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh
106 KOHJEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO bubmorexa LHOK
A pa- P https://m.eds00.ru/845b4f73
KOHJIEHCAaTOopa
107 [TapanensHOE COeTMHEHNE KOHICHCATOPOB bubmorexa LOK
P s A P https://m.edsoo.ru/d11e8ce?
108 IlocaenoBaTenbHOE COEIMHECHUE bubnnoreka IIOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apssKeHHOTO KOHAeHcaTopa bubmorexa LOK
P P A P https://m.edso0.ru/73a34f18
bu6nuoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrKeHne 3apsyKEHHON 4aCcTHIIbI B bubnmnorexka HOK
OJTHOPOJHOM 3JIEKTPUUECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06001eHre U cucTeMaTU3aIys 3HaHUN 110 bubnuotexa [JOK
Teme "Dnekrpuyeckoe noie" https://m.edso00.ru/5752603f
114 KonTponbnas pabora no teme bubmmoreka [JOK
"Onexktpuueckoe nose" https://m.edsoo.ru/cefe90e9
115 Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS bubmuorexa [{OK

CYIICCTBOBAHUS MOCTOAHHOI'O 3JICKTPUUCCKOTO

https://m.eds00.ru/233311b5
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TOKa
bu6nuoreka [IOK
116 Hcrounuku Toka. Hanpsoxenue u 3/1C https://m.edsoo.ru/0839a115
3akoH OMa Uil y9acTKa LENH. DJIEKTPUIECKOe bubnmoreka [JOK
117
CONPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBHUCHUMOCTbH CONPOTUBIICHUS OHOPOIHOTO
118 OPOBOJHUKA OT €r0 JUIMHEI U IIJIOIMaan bubmorexa LOK
P https://m.edso0.ru/95fcdf51
MONIEPEUHOT0 CEYCHUS
119 Y nensHOe CONPOTUBRIICHUE BENIECTBA. bu6nmoreka [IOK
Pemenue 3agau https://m.edso00.ru/437f8300
ITocnegoBarensHOE, MapaienbLHOE, bubnnoreka IIOK
120
CMEIIIaHHOE COECIMHEHNE MPOBOTHUKOB https://m.edso0.ru/236f7e07
121 Pacué€r pa3BeTBIEHHBIX ANEKTPUUECKUX LETIEH. bubmuoreka [JOK
[TpaBuna Kupxroda https://m.eds00.ru/1794cf37
bubnuoreka [IOK
122 P
CHieHAe sajad https://m.edso0.ru/3881b469
123 Pabota >nekTpuueckoro Toka. 3akoH Jkoyis bubnmnoreka [JOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bu6nuoreka [IOK
124 P
cHieHie sanat https://m.edso0.ru/6761bfOf
125 MouHoCTb 31eKTpryYecKoro Toka. TenoBas bubmmoreka [JOK
MOIIIHOCTB, BBIZIETsIEMas HA PE3UCTOPE https://m.eds00.ru/99750a6f
bu6nuoreka [IOK
126 P
CHICHAC sajad https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnuotexa [JOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 OJTHOM (3aMKHYTOM ) bubnuotexa [JOK
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BHCKTqueCKOﬁ Ji(S 004

https://m.edsoo.ru/221f40fb

129 Pemenue 3amau bubmmorexa [IOK
A https://m.eds00.ru/3580b679
bu6nmoreka [IOK
130 M
OHIHOCTD HETORHIKA Toka https://m.edsoo.ru/a0ae51d8
bubnuorexa [JOK
131 K
OPOTROS SaMblKatie https://m.edso0.ru/546f5632
132 Konpaencarop B 11ermu mocTOSTHHOTO TOKa bubmorexa LHOK
A pEI https://m.edso0.ru/35368f3e
bubmuorexa [JOK
133 P
CHICHHE sajad https://m.edso0.ru/4410cef0
Pemenue 3agau mo treme "llocTostHHBIN bubmuorexa [JOK
134 .
AIEKTPUIECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo reme "IlocTostHHBIN bubmmorexa [JOK
AIEKTPUUYECKUNA TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "TlocTosTHHBINM bubmuotexa [JOK
ANEKTPUYECKUNA TOK" https://m.edsoo.ru/eb5d4687
O06o00mmenre 1 cucTeMaTH3alns 3HAaHUH 110 bubmorexa [JOK
137 . .
teMe "[locTOsHHBIHN 27eKTpuyecKuil ToK" https://m.edsoo.ru/bfd7a050
138 Konrponsnas padora no reme "[locTostHHBIH bu6muoreka [JOK
ANEKTpUYECKUI TOK" https://m.eds00.ru/1885ddf1
DneKkTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX
139 BEIIECTB. DJICKTPUUECKUN TOK B MeTaJIjIax bubmorexa [TOK
t ’ P ’ https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DNEKTPUYSCKHUM TOK B paCTBOPaxX M paciljiaBax
P P P P bubmuorexa [{OK
140 AIEKTPOJIUTOB. 3aKoHBI Dapajest 1is

AJIEKTPOITH3a

https://m.edsoo.ru/4b423491
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N bu6nmoreka [IOK
141 DnexTpuueckuil Tok B razax. [lmazma 1 https://m.edsoo.ru/92d92f76
142 DIIEKTPUYECKUH TOK B BakyyMe. BakyyMHbie 1 bubnmnoreka HOK
npuOOopHI https://m.edsoo.ru/2E+160
. bu6nmoreka [IOK
143 DIEKTPUYECKHUI TOK B TIOJYIPOBOJHUKAX 1 https://m.edsoo.ru/ab61c660
bubnuorexa [JOK
144 [TosrympoBOTHUKOBEIE PUOOPHI 1 https://m.eds00.ru/83622200
®uznueckuil NpakTUKyM 1o reme "M3mepenue
CWJIbI TOKA U HaNPSKEHUS B LIETIH
IIOCTOSIHHOT'O TOKAa IIPU ITOMOUIN aHAJIOTOBBIX U
145 U(GPOBBIX H3MEPUTEIBHBIX TPUOOPOB" HUITH 1 1 bubnnorexka HOK
"3HaKOMCTBO ¢ 1IU(POBOIL TabopaTopueit mo https://m.edso0o.ru/5643ea56
¢uzuke. [Ipumepsl u3MepeHus: GPU3NIECKUX
BEJIMYUH IPU MOMOIIN KOMIIBIOTEPHBIX
JaTYNKOB"
duznyeckuil npakTukyMm no teme "M3ydyenue
146 HEPAaBHOMEPHOTO JIBUKEHUS C LENbIO 1 1 brmmorexa LTOK
. " https://m.eds00.ru/f6292f5f
OIIpEAEIEHUSI MTHOBEHHONW CKOPOCTH
Pu3nyueckuil NpakTUKyM 1o teme "M3mepenue
YCKOpPEHUS IIPU MPSAMOJIMHEHHOM
147 PaBHOYCKOPEHHOM JIBM’)KEHHH 110 HAKJIIOHHOM 1 1 bu6muoreka [JOK
mwiIockoctu" min "UccienoBanue 3aBUCUMOCTH https://m.edso0.ru/6960b6ef
IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUH"
®u3nyueckuil NpakTUKyM 1o teme "M3mepenue
148 YCKOPEHHSI CBOOOTHOTO TaJIeHUA" WK 1 1 bubmorexa [TOK
https://m.edsoo.ru/d1ea2402
"N3yueHnue nBUKEHUS Tela, OpOIIEHHOTO



https://m.edsoo.ru/92d92f76
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FOPU30HTAJIBHO"

dusnyeckuil npakTukyMm no teme "M3ydenue

JIBHYKCHHSI T€JIa 110 OKPY>KHOCTH C TTOCTOSTHHOM
bu6nuoreka [IOK

149 0 MOTyJIO cKopocThio" min "MccnenoBanue 1 1 https://m.edsoo.ru/bcf53514

3aBUCHUMOCTH II€pUOJa O6paH_[CHI/I$I
KOHHYCCKOI'O MasiTHHKaA OT €10 HapaMeTPOB"

duznyeckuil npaktukym 1o teme "M3mepenue
PaBHOACHUCTBYIOLIEH CHIIBI IPU IBUKEHUN

Opycka 1Mo HaKJIOHHOM IIOCKOCTU' WU
bubnnoreka IIOK

150 "[IpoBepka runoTe3bl O HE3ABUCUMOCTH 1 1 https://m.edsoo.ru/0b34db84

BpPEMEHH JIBIKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 3aJ]aHHOE PACCTOSHUE OT €To
maccer"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIIMX B MPYKUHE U PE3UHOBOM bubnmnoreka [JOK
oOpasiie, oT ux nedopmarun’ wim "MU3yduenune https://m.edsoo.ru/b55b81al
JBUKEHMSI CUCTEMBI TeJl, CBA3aHHBIX HUTBIO,

151

MIEPEKUHYTOM uepe3 JETKui 010K"

dusnyeckuil npakTukym 1o teme "M3mepenue
KO3 pHUIMEHTa TPEHUS 10 BEIMYUHE YTIIOBOTO
kod(urmenta 3apucumoct FTp(N)" mmm

152 "HccnenoBanue NBUKEHUs Opycka 1o 1 1 bubmmorexa LOK

https://m.edsoo.ru/b83b1607

HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
koa¢pdunmenTom Tpenus" i "M3yuenue
JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

@u3nUecKuil NPAKTUKYM IO TEME bubnmoreka [JOK

153
"HccnenoBanue yciaoBUid paBHOBECHS https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
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TBEPAOrO TeJla, UMEIOIIETO OCh BpaleHUs"
iy "KoHCTpyHpOBaHUE KPOHILITEHHOB U
pacuér cwi ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI0ILAIb OTIOPHI"

®uznueckuil NpakTUKyM o reme "M3mepenue
UMITyJIbCa Tella TI0 TOPMO3HOMY MyTH" UITU
"N3mepeHue Cuilbl TATH, CKOPOCTU MOJIENH
AIEKTPOMOOMIISL ¥ MOIIIHOCTH CHJIBI TATH' UITH
"CpaBHEHUE U3MEHEHUS UMITyJIbca Teja ¢
uMmnyascoM cuibl" unu "Hecnenosanue
COXPaHEHHUS UMITYJIbCa MPU YIIPYTrOM
B3auMozeiicteun" win "M3mepenue
KMHETUYECKOW SHEPIUU Tejla 110 TOPMO3HOMY

yTH
duznyeckuil npakTukyMm no teme "M3ydyenue
U30TE€PMHUYECKOr0 Npoluecca (PEKOMEHI0BaHO
UCHoJb30BaHue IU(POBOi TabopaTopun)" wiu
"HN3ydeHne n30XOpHOro mporecca” nin
"N3yuenune n3o6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUA"

dusnyeckuil npakTukym 1o teme "M3mepenue
yaenbHOH TermnoéMkocTn" unm "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" UiIN
"HccnenoBanue aquabaTHOro mporecca’ i
"N3ydeHne B3aMMOCBS3U YHEPTUH
MEXKMOJIEKYJIIPHOTO B3aUMOJACICTBUS U
TeMrepaTypbl KUTIEHHS )KUIKOCTEH"

bubnnoreka IIOK
https://m.edsoo.ru/856fb28e

bu6mmoteka [IOK
https://m.edsoo.ru/e0fe7e07

bu6nuoreka [IOK
https://m.edsoo.ru/2f2faa61l
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®u3nYecKuil MpakTUKyM 1o Teme "N3yueHue
3aKOHOMEPHOCTEH UCIIapeHust )KUAKOCTEH"
unu "M3mepeHue yaenbHOM TemIOThI
I1aByieHus Jabaa" win "M3yuenue cBONCTB
HachlEHHBIX NapoB" wiu "U3Mepenue
a0COIOTHON BIIAXKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B omenieHun". smepenue
ko3¢ (ULIeHTa TOBEPXHOCTHOTO HATSKCHHUS

bu6nmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

160

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHne mpeBpalieHust SHEPTUU
3apsKEHHOI0 KOHAEHCATOpa B IHEPIHIO
n3inydeHus ceeroanoaa” win "Mzydenue
IIPOTEKAaHUs TOKA B LIETIH, COAEpIKaIeH
KoHzeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOHJIEHCAaTOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEMIaHHOTO COEINHEHUS
pesucropoB” niu "M3MepeHue yaeapHOro
CONPOTUBIIEHNUS TPOBOIHUKOB" MU
"HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA OT
HanpsHKEHUs 1J1 JTaMITbl HAKaJTuBaHUA"

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenue snextponu3za” i "M3mepenue
3apsiga OJJHOBAJIEHTHOIO HOHA" WIH
"HccnenoBanue 3aBUCUMOCTH CONTPOTHUBIICHUS
TEpPMOpPE3UCTOPa OT TeMIEpaTyphbl" UiIu

bubnnoreka IIOK
https://m.edsoo.ru/ec424377

bu6nuoreka [IOK
https://m.edsoo.ru/2b179d98

bu6nuoreka [IOK
https://m.edso0.ru/64b6e901
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"CHATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU
nuona"

PesepBubIil ypok. O6001IeHIE 1

. Bubmnunoreka [IOK
161 CUCTEMATHU3AaNA 3HAHUH 110 TEME nbmorexa L
- " https://m.edso00.ru/ed017d93
WHEMAaTHKa
162 PezepBHblit ypok. O6001eHne 1 bubnmnorexka HOK
cucTeMaTu3aIys 3HaHui mo teme "J{uramuka" https://m.edso0.ru/3149956b
PesepBHrlit ypok. O60011eH1E 1
. bu6 OK
163 cucreMaru3anud 3Hanuii no reme "Cratuka nbamorexa L
" https://m.edso00.ru/0f9752ac
TBEPAOTO Tella
PesepBHrlit ypok. O60011eH1E 1
. bu6 OK
164 cUCTEMAaTH3alus 3HAHUH 110 TeMe "3aKOHBI nbanorexa L
" https://m.eds00.ru/6¢0df9cc
COXPAaHEHHUS B MEXaHHUKE
PesepubIiil ypok. O600611eHIE 1
. bubnuoreka IIOK
165 cucTeMaTHu3anus 3HaHUH 110 Teme "OCHOBEI htl;lpjfllmTe;(so:)lru 146148976
MOJIEKYJISIPHOKUHETUYECKOU TEOpun" T '
Pesepubriil ypok. O6006111eHIE 1
. bub OK
166 CHCTEMATH3aIlMs 3HAHUI 110 TEME htl;lpj;/llrzT:gsi):)lru P
"TepmonnHamuka. TenaoBsle MalIMHbI" T '
PeseprubIil ypok. O60061eHIE 1
167 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe bubmmorexa [JOK
"ArperaTHble COCTOSTHUS BelecTBa. Pa3oBbie https://m.edsoo.ru/59ca5c91
nepexoanl”
PesepBHelit ypok. O6001IeHNE 1
. bub OK
168 CHCTEMATH3AIMs 3HAHUI 10 TEME ubsmorexa I
"y " https://m.edso0.ru/f2381c0c
JIEKTPUUYECKOE TT0JIe
169 PesepBHelit ypok. O000ICHNE 1 bubnmoreka [JOK



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
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CUCTeMaTu3alus 3HaHHUH [0 TeMe
"ITocTOSIHHBIN IEKTPUUECKUN TOK"

PesepBubIil ypok. O6001IeHIE 1

https://m.edsoo.ru/3cae6dal

170 cucreMaru3anus 3HaHui 1mo teme "Toku B 1 Bubsmorexa LIOK
. " https://m.edsoo.ru/cc7681d4
Pa3IUMYHBIX Cpeliax
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16



https://m.edsoo.ru/3cae6da1
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MMPOBOJIHUKOB C TOKOM. MarHuTHOE T10JIe 1 bubmorexa [JOK
POBOA ' ’ https://m.edsoo.ru/487a8593
['mnore3a Amnepa
Bekrop marauTHOM nHAYKIUA. [TpuHIMI
2 cyre rrl)osu 14078 MaI‘HI/ITfIZI; noneﬁp .HI/I:HI/II/I 1 bubmorexa LOK
yrep UH ' https://m.edsoo.ru/4clabcch
MarHUTHON MHIYKIIMH
3 MarsuTHoO€ noje NpoBOJHUKA ¢ TOKOM. OnbIT 1 bubmmorexa [JOK
Opcrena https://m.eds00.ru/d35d5262
bubmmorexa [IOK
4 A & 1
Chia AMIiepa, e¢ HalpaBJICHHE 1 MOJLYTb https://m.edso0.ru/26d9c5ba
bubnuoreka [IOK
5 P 1
CHICHAE sakad https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubnmnorexka HOK
DneKTpou3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cunna JlopeHrtia, e€ HanpaBieHIE U MOJIYITb.
7 I[anceﬂlfe 3a SDKCHHog YaCTHUIIbI B e 1 bubmorexa [TOK
P H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10J1€
but6mmoreka [IOK
8 P 1
CHieHHe saat https://m.edso00.ru/504e98c7
9 PaGora cunbl Jlopenia 1 bubnnorexa LOK

https://m.edsoo.ru/d518be4b
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10 Peurenue 3amau bubmmorexa LTOK
A https://m.eds00.ru/93617bd9
11 MarsuTtHoe 110J1€ B BEIIECTBE. bubmuorexa [JOK
deppoMarHeTUKy, napa- 1 JMaMardHeTUKU https://m.eds00.ru/30ff9608
12 OcHoBHbIE CBOCTBA (heppOMarHeTUKOB. bubnmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB https://m.edsoo.ru/0b58190a
" " bubnuotexa [HOK
13 Pemenue 3anay no Teme "MarHuTHoe 1oJie https://m.edsoo.ru/5b55c307
" " bubnuotexa [HOK
14 Pemenue 3anay no Teme "MarHuTHoe 1oJie https://m.edsoo.ru/41cAae8a
15 SIBieHHE NEKTPOMArHUTHOM MHIYKIIUH. bubnnorexka HOK
[ToTok BekTOpa MarHUTHOM MHIYKLIUH https://m.edsoo.ru/b3efa0cl
bu6mmoteka [IOK
16 DAL wnnykum https://m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubmuotexa [JOK
QDapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK
1 B .T O
8 UXpeBoe dMeKTpuyeckoe noie. Toku Dyko https://m.edsoo.ru/15abe140
bu6mmoreka [IOK
19 DAL MHAYKUIH B ABWKYIHXCS IPOBOAHHKAX https://m.edso0.ru/0235cc02
butbmmoreka [IOK
20 Pemteriue sazas https://m.edsoo.ru/4dfda618
bu6nuoreka [IOK
21 IT JI
PaBuiIo JieHHa https://m.edsoo.ru/bbc22726
99 WNupykruBHOCT. KaTynika MHAYKTUBHOCTH B bu6muoreka [JOK
LIETIY IIOCTOSIHHOI'O TOKa https://m.edsoo.ru/621eae9d
23 SAsnenue camounaykiuu. IC bubmorexa TIOK

https://m.edsoo.ru/7ee60ca8



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
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https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
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https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
«®u3nka_yruyo6jaeHHsblii yposeHb_ 10-11 kiaces»

CaMOWHAYKIIMHN

3Hepr1/151 MAarauMTHOIO ITOJIA KaTyIIKU C TOKOM.

bu6nuoreka [IOK

24 DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/b3cOad11
bu6nuoreka [IOK
2 Pemerie sana https://m.eds00.ru/38f69d2b
26 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bubmuorexa [JOK
Teme "DnekTpoarnHamMuKa' https://m.edso00.ru/76484025
97 KoHntposbHas paboTta 1mo Teme bubnmnoreka [HOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
98 Koneb6arenpuas cucrema. CBOOO HEIC bubnnoreka IIOK
KoJiebaHus. ['apMoHnYecKre KojeOaHus https://m.edsoo.ru/7c1db385
29 Kunemaruyeckoe v TMHAMUYECKOE ONIMCaHNE bubmuorexa [JOK
KoJieOaTebHBIX JBMKCHUN https://m.edso00.ru/87ce9498
DHepreTuueckoe onucanue. BeiBog
30 JTUHAMHYECKOTO OMHMCAHUs TAPMOHHUECKUX bubnmnoreka [JOK
KOJ1e0aHu U3 UX SHEPreTHIECKOro u https://m.eds00.ru/e3c99692
KHHEMAaTHYIECKOTO OTTUCAHHSI
. bubmmorexa [JOK
31 AMITHTYE W pasa konebanHi https://m.edsoo.ru/7a0c439a
[Tepuon u yactota xKonedanwuii. [Tepros
MaJIbIX CBOOOJIHBIX KOJICOAHUIM
32 MaTeMaTHyecKkoro mMasTHuka. [lepuon bubmmorexa [JOK
. https://m.edso0.ru/e0399319
CBOOOJTHBIX KOJICOAHU TIPYKHHHOTO
MasTHHKA
33 3aryxaromue Konedanus. BeiHyX1eHHBIE bubnmoreka [JOK
kosnebanus. Pezonanc https://m.edsoo.ru/72e93d09
34 ABTOKOJICOAHUS bubmuorexa [{OK



https://m.edsoo.ru/b3c0ad11
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https://m.edsoo.ru/6add2644
bu6nmoreka [IOK

35 Pewenne 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepenuus "MexaHUYECKHE bubnmoreka [JOK
KOJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTaX" https://m.edsoo.ru/8ef587be
37 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bu6mmoteka [IOK
teMe "MexaHndeckue Koneoanus" https://m.edsoo.ru/eb84182f
DNEeKTPOMArHUTHHIE KOJEOaHHUS. bubnmnoreka HOK
38 .
KonebaTtenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILITUTYIbI
39 3a I;)[ ZI KOHJICHCATOpa C aMILUIUAT O};IHCI/IJ'IH bubmorexa HOK
DA A P yA https://m.edso00.ru/093f9afl
TOKa B KOJIe0aTeIbHOM KOHTYpe
40 3aKOH COXpaHEHHUs SHEPTUH B HJICATTLHOM bubmuorexa [JOK
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarolue IeKTPOMarHuTHBIE KOeOaHusl.
41 BI)IZX gf-IHBIe SHCII:T OMAarHuTHbBIC bubmorexa HOK
THA P https://m.edsoo.ru/5e668619
KoJieOaHus
42 [IepemenHsblii TOK. Pe3ucTop u KoHIeHcaTop B bubnmoreka [JOK
LIENU IEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIEIN bu6muoreka [JOK
IIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1St STIEKTPUIECKON TIenn bubnmoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKA.
. bubmuorexa [{OK
45 AMIIIUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA W HaIIPSAKCHUSA

https://m.edsoo.ru/lcac6c4c



https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
«®u3nka_yruyo6jaeHHsblii yposeHb_ 10-11 kiaces»

46 Pe3oHaHC B 2JIGKTPHYECKOM LICTIH bubmmorexa LHOK
p t https://m.edso0.ru/087506df
bu6nmoreka [IOK
47 P
CHICHHC sajad https://m.eds00.ru/a16836a4
Wneanpueiif Tpancpopmarop. IIponsBoactso,
48 H: eaada u H(I;) egIeI;me SerKTpI/I‘-IeCKgf/f bubmmorexa LHOK
pes P p https://m.edso0.ru/f97418ae
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH IMPOU3BOJICTBE
49 3JICKTPOIHE FI/II/IpK JIBT g a I/IiHOJII:?f)BZlHI/ISI bubmmorexa LOK
p PIHH. RYIBTYP . https://m.edso0o.ru/a6f74d93
AJIEKTPOIHEPTHH B MIOBCETHCBHON KU3HU
bubmuorexa [IOK
>0 Pemenne sanas https://m.edsoo.ru/ee6677ed
bu6nuoreka [IOK
o1 Pemenne sanas https://m.edso0.ru/7cab59f8
59 O06o001IeHre 1 cucTeMaTU3amys 3HaHUH 110 bubmorexa [JOK
TeMe "DIeKTpoMarHuTHbIe KojaebaHus" https://m.edsoo.ru/401024a9
53 Mexanuyeckue BOIHBIL. XapaKTepUCTUKHU bubnmnorexka HOK
MEXAHUYECKUX BOIH https://m.edsoo.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJTH bubmmorexa LOK
https://m.edsoo.ru/d9ae1000
but6mmoreka [IOK
55 3ByK. XapaKTepuCTHKH 3BYKa https://m.eds00.ru/138b6f09
56 Wudpa3syk u ynprpa3syk. LllymoBoe bu6muoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edso00.ru/7380038f
butbmmoreka [IOK
57 P
CHICHHE 3alad https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHuTHbHIE BOJIHBI. M3imyueHue bubnuotexa [JOK

SJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/714e5dbl
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DHeprus JIEeKTPOMarHuTHbIX BOJIH. CBOMCTBA

bu6nmoreka [IOK

59
3JIEKTPOMATrHUTHBIX BOJIH https://m.edso00.ru/d01b818c
[Ikana 31eKTpOMarHUTHBIX BOJIH.
60 [IpuMmeHeHue JIeKTPOMarHuTHBIX BOJIH B bubmmorera LOK
p p https://m.edsoo.ru/49be1f9e
TEXHUKE U OBITY
[IpuHUHMIIBI paIUOCBSA3U U TEIICBUICHHS.
61 Pfl[I/IOJIOKaIlFI)/ISI DNEKTPOMarHuTHOE bubmorexa LHOK
' pon https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
62 KonrtpomnsHas pabora o teme "Konebanus n bubnuoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH MPSMOJIMHENHOTO bubnuotexa [HOK
pacnpocTpaHeHUs CBeTa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha nprUMEHEHHUE 3aKOHA bubmuotexa [JOK
MIPSIMOJIMHENHOTO paclpOCTPAHEHHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceera. [lnockoe 3epkaio. bubmuoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJbHBIN NTOKA3aTeIb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpaKeHUE bubmmorexa [JOK
y;rp p ' https://m.edsoo.ru/bc2e55cd
[IpenenabHbIN yros NOJTHOTO BHYTPEHHETO
OTpaKEHUS
67 Pemrenne 3a1a4 Ha IPUMEHEHUE 3aKOHOB bu6muoreka [JOK
OTPAXKECHUS U MPEIOMIICHUS CBETa https://m.edsoo.ru/49d830a9
68 Xop nydeit B mpusMme. Jlucnepens cBera. bubmmoreka [JOK
CnoxHbIN cocTaB 6emoro csera. [[Ber https://m.edsoo.ru/d8elc3be
69 JInn3zbl. @OKYCHOE PACCTOSHUE U ONTUYECKAs bubnmoreka [JOK

CcuJia JTUH3bI

https://m.edso0.ru/60441359
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[TocTpoenue n300pakeHUI B JIMH3aX U UX

bu6nmoreka [IOK

70
cucTeMax. YBeJIUYEeHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha mocTpoeHue
71 N300paKEHUI, HOIYYAEMBIX C IIOMOIILIO bubmorexa [IOK
p » HOMYH B https://m.eds00.ru/5a868f09
JINH3
12 I';ma3 xak onTuyeckas cCUCTEMa bubmmorexa HOK
https://m.edsoo.ru/ecd480a2
73 Pewmenne 3amau. Ilpenensl npuMeHMMOCTH bubnnorexka HOK
reOMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETAa U METO/BI €€ U3MEPEHUS bubnmorexa [IOK
p 8 P https://m.edsoo0.ru/f32aab06
bubnnoreka IIOK
& Jlucnepcns caera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [IOK
76 Murepepenus caera https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIe UCTOYHUKH. Y CIIOBUS bubnmnorexka HOK
HaOJI01eHNsI MAaKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6mmoreka [IOK
7 P
8 CLICHHC 3a1ad https://m.edsoo.ru/3061de2b
but6mmoreka [IOK
” Ipumenennue unTephepeni https://m.edsoo.ru/668edbc8
butbmmoreka [IOK
80
Mudpaxuus caera https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue bubmmoreka [JOK
HaOJI0ICHNUS TJIaBHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
82 Pemenue 3amau bubmorexa TIOK

https://m.edsoo.ru/d58c411a
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83 [TonepeunocTh cBEeTOBBIX BOH. [Tonspuzamus bubmuorexa [JOK
CcBeTa https://m.edsoo.ru/e9890fe9
bu6nmoreka [IOK
84 P
clierme sanad https://m.edsoo.ru/c56c8158
85 CBETOBLIE SIBIEHUS B IIPUPOJE bubnnorexa LIOK
pHpoa https://m.edsoo.ru/0b36363d
86 O00011IeHIE U CUCTEMATU3aIUs 3HAHUH 110 bu6nuoreka [IOK
Teme "OnTuka" https://m.edsoo.ru/8a14748b
bubnnoreka IIOK
87 K 3]
OHTpOJIbHAS paboTa 1o TeMe «OnTruKay https://m.edsoo.ru/82315ddA
['paHMIIBI TPUMEHUMOCTH KJIACCHYECKOM
88 MEXAHUKH. 3aKOHBI DJIEKTPOJUHAMUKHU U bubnmorexa IOK
’ post https://m.edsoo.ru/c9bd77cb
MPUHIUIT OTHOCUTEIBHOCTH
89 [TocTynatel cienuanbHON TEOPUU bubnmnorexka HOK
OTHOCHUTEIBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
IIpeoOpasoBanusg Jlopenna. YciaoBue
90 g pI/I‘-II/III;HOCTI/I OTHO(I‘,)I/ITSII)HOCTI) bubnnorexa LIOK
p ) https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BPEMEHHU 1
COKpallleHHE JIJTUHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnmoreka [JOK
YJaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b Macchl € YHEPTUEH U UMITYJILCOM bubnuotexa [JOK
PENATUBUCTCKON YaCTULIBI. DHEPIHsI TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEIJIOBOE M3ITyUYEHHUE bubmorexa HOK
yi https://m.edso0.ru/f54035a5
94 3akoH cMeleHus Buna buGnnorexa [JOK

https://m.edsoo0.ru/1c5ff752
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bu6nmoreka [IOK
95 I'unore3a M. Ilinanka o kBaHTax. @OTOHBI https://m.edsoo.ru/a5fa218
bu6nmoreka [IOK
% DHEpTIL M UMIYIIBC (oTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onpitet A. I'. Cronerosa. bubnumoreka [JOK
3akonbl poTodddekra https://m.edso00.ru/8c68e5b9
08 Ypasaenue DitaireitHa 11 porodddexra. bubnmnoreka [HOK
"Kpacnast rpanuna" ¢orospdexra https://m.edsoo.ru/01ef4556
bubnnoreka IIOK
99 JHaBnenue ceera. OnwiTel I1. H. JIeGenena https://m.eds0o.ru/64b4966
. bubmuorexa [JOK
100 BoimoBEIe CBOHCTBA TacTHL https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoitns. /Invna BonHsl 1e bpoiins
101 u a3MeﬂLI Op6J'IaCTI/IIJ['IOKaJ'II/ISa I/II/IH ’ bubmmorexa [TOK
P P . . https://m.edsoo.ru/5df8bafl
JBUKYIIEHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOM Jyannu3m bubmmorexa [JOK
PTYCKYAP Y https://m.edsoo.ru/8ccab62a
bu6nuoreka [IOK
103 Judpaxius 37eKTPOHOB Ha KpUcTaiax https://m.edsoo.ru/30dbalge
Crnenuduka u3MepeHUH B MUKPOMHPE.
104 COOI’;“IHS)H_ICHI/ISI HCI())I'I e eHéHH(fCTeﬁp bubmmorexa LOK
. pex https://m.edso0.ru/65783dec
I'eitzenbepra
bu6nuorexa [IOK
105 Pemerme rpaguieciix sanas https://m.edsoo.ru/e70195bd
N bubmorexa [JOK
106 Petene pacueTHeIX 3axad https://m.edsoo.ru/ee9b3182
107 Konrponsnas padora no remam: "OCHOBBI bubmmoteka [JOK

CTO", "KopmyckyJsipHO-BOJIHOBOM ayanu3m"

https://m.edsoo.ru/c3de891a
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OnEBITH IO HCCICO0OBAHNIO CTPOCHUS aTOMa.

bu6nmoreka [IOK

108 [Tnanerapnas monxens atroma Pesepdopaa https://m.edsoo.ru/312b750a
bu6nmoreka [IOK
109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
110 Bunsl cnexktpoB. CriekTp ypOBHEH 3HEpruu bubnmoreka [JOK
aToMa BOJIOpoOJia https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKJEHHOE U3JTy4YeHUE bubnnorexka HOK
cBETa https://m.edsoo.ru/f945d85c
bubmuorexa [JOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens spa [ eiizenoepra-
113 I/I}B]aHeHKO. 3api1111 u MEECOBOC tn/lcn(l)) sanpa. bubmmorexa [JOK
https://m.edsoo.ru/34ada5de
H3oTtonsl. PagnoakTHBHOCTH
3aKoH paJMoaKTUBHOTO pacmnaja. CBorcTBa
114 MOHU3UPYIOLIET0 u3nydeHus. Biusuue bubmuoreka [JOK
PaaNOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Ho3umerpust
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
cuibl. [ledekt macce sapa. SAnepHbie
115 peaknuu. Snepusie peakTopsl. [Ipodiemsl bubnmoreka [JOK
YIPABIAEMOTO TEPMOSAEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCTIEKTHI Pa3BUTHUS SICPHOM
SHEPTETUKHU
Mertoapbl perucTpanuu U UCCIeI0BaHUS
3neMeHTa13HHx gactull. DyHgameHTanbHbIC BuGmiorexa LIOK
116 B3aUMOICHCTBUA. baprnoHbl, ME30HBI 1

nentonsl. [IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb aIpOHOB

https://m.edso0.ru/lac08a5b
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®usuka 3a npeaenamMu CTaHIapTHOW MOJIEIIH.
117 Témuas matepus U TEMHAas YHEPIUs 1 bubnnorexa IOK
p . privt. https://m.edso00.ru/c026fd37
EnuHCTBO (hM3HUECKOil KapTHHBI MHUpa
Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE bubnmoreka [JOK
118 1
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpMEeHIMOCTE 3aKOHOB (PU3UKH IS
119 0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX 1 bubnnorexka HOK
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX https://m.edso00.ru/39c44028
HUCCIIEIOBAHUU
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIIBI,
120 aInOTEJIECKOIBbI, BHEaTMOC(hepHas 1 bubmmorera LOK
pal i p https://m.edsoo.ru/4877aale
ACTPOHOMHUS
121 Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 1 bubnmnoreka [JOK
3BE3/IBI, INIAHETHI, UX BUAUMOE JBIKECHIE https://m.edsoo.ru/aac588eb
Comnneunas cuctema. Comnnite. ConHeuHas
122 aKTUBHOCTE. McTouHuK 3Heprun CojHIa U 1 bubnmorexa [IOK
. ) p H https://m.edso0.ru/22748eb4
3BE3]
3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTHKH.
123 Jnarpamma "crieKTpaabHbIN Kiacc — 1 bubmorexa LHOK
p | p https://m.edso0.ru/42169944
CBETHMOCTE
but6mmoreka [IOK
124 3Be3abI IIIaBHOM ITOCIIEN0BATEIILHOCTH 1
a A https://m.edsoo.ru/b3cb766¢
Bnytpennee ctpoenue 38€31. CoOBpeMEHHBIE
125 MPEJICTABICHUS O TPOUCXOKICHUH U 1 bubnuotexa [JOK
spoJrroiinu CoTHIIA U 3BE3. DTAIlbl )KU3HHA https://m.edsoo.ru/d09da494
3BE3I
but6mmoreka [IOK
126 Mieuynsrii IIyre — Hama ["anaktuka. TUsl 1
Y https://m.edsoo.ru/7cd10a0a
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rajlakTuK. YEpHBIE IBIPHI B SApax TaJakTUK

Bcenennas. Paciinpenue Beenennoit. 3akon

bubmmoreka [IOK
127 Xab6ua. Teopust bonbiioro B3peiBa. https://m.e dsogru 13dbdfod2
PenukroBoe nznmyueHnue
128 MacmrabHasi cTpyktypa BeeneHHoi. bubnmnoreka HOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bubmuorexa [JOK
129 Hepewénnpie npo6iieMbl aCTpOHOMUUT https://m.edsoo.ru/d37d9ffe
Ou3nyecKkuil MpakTUKYM 0 TeMe
"HccnenoBaHne MarHUTHOTO MOJISA
130 MOCTOSIHHBIX MarHuTOB" mim "HccnenoBanue bubmuorexa [JOK
CBOMCTB (peppOMarHeTUKOB" Win https://m.eds00.ru/67361aef
"HccnemoBanue AeHCTBUSA HOCTOSIHHOTO
Mar"urTa Ha paMKy ¢ TOKoM"
@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue cunbl Amrepa" wiu "M3yuenue
131 3aBUCHUMOCTH CHJIbI AMIlepa OT CUJIbI TOKa" brmmorexa LTOK
" . https://m.edsoo.ru/fcae91e9
win "Onpenenenre MarHUTHOM MHIYKIIUU Ha
OCHOBE U3MEpEHHUs cuibl Amnepa”
@u3nYeCcKUil NPAKTUKYM IO TEME
132 "HCCJ‘IGJIO]?"&HI/I@ :}‘IBJ'IeHI/Iﬂ 3JIEKTPOMAarHUTHON https:/m.edsoo.ru/c36658da
uHaykuun" win "OnpeneneHue HHIYKIUU
BUXPEBOI'0 MarHUTHOTO NOJIA"
@u3nYeCcKUil NPAKTUKYM IO TEME
133 "UccnenoBanue sSBIEHUS CAaMOMHTYKITAN" bubnmoreka [JOK
nnu "COopka MOJIEH JIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
134 ®u3nUecKuil NPaKTUKYM IO TEME Bbubnunoteka LIOK



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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"U3mepeHue neprojia CBOOOIHBIX KoJieOaHUH
HUTSIHOTO U MPY>KUHHOT'O MasiTHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME

https://m.edso0.ru/5d159d35

bu6nuoreka [IOK

135 "[IpeoOpazoBaHme SHEPTUU B IPYKUHHOM https://m.edso0.ru/a28026bd
MasATHHUKE"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3

136 ocIeJ0BaTeIbHO COeAUHEHHEBIE bubnnoreka IIOK
KOHJIEHCATOP, KaTYLUIKY U pe3ucTop’ uiu https://m.edso0.ru/89dc2d90
"HccnenoBanue paboThl HCTOUHUKOB CBETA B
LIENH [TEPEMEHHOr0 ToKa"

137 duznyeckuil npakTukym no teme "M3ydyenue bubnnorexka HOK
rapaMeTpoB 3BYKOBOM BOJIHBI" https://m.edso0.ru/b100661a
@uU3NYECKU NPAKTUKYM II0 TEME

138 "N3mepenue nokazaTesis MpeaoMIICHUs bubmuoreka [JOK
crexna" i "llomydenune n300pakeHus B https://m.edsoo.ru/42569eal
CHCTEME U3 MJIOCKOTO 3epKajia v JIUH3bI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (HOKYCHOTO

139 paccTosHUS OT BelecTBa (Ha puMepe Eg{iﬁiﬁfgﬁ)?ﬁi 870fb3f
xuakux uH3)" unu "M3mepenue GokycHOTO
pacCTOSIHUS PaCcCEeNBAOIINX JIMH3"

Pu3NYECKU IPAKTUKYM 110 TEME
bu6nuoreka [IOK

140 "Habmonenne mupaxiyi, nHTepdeperHiiH https://m.edsoo.ru/8b7ac737

U noJisipu3anuu ceera'
@u3NYECKU MPAKTUKYM 110 TEME
141 "OnpeneneHye UMITyJIbCa U SBHEPTUU Bubmorexa LIOK

PENATUBUCTCKUX yacTull (1o poTtorpadpusm

https://m.edso0.ru/63756¢47



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue nocrosinnor [li1anka Ha ocHOBE

142 uccaenoanus porodddexra" wim 1 1
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMOJ OT HaMpsKEHHs "

bu6nuoreka [IOK
https://m.edsoo.ru/eb916f82

Ou3nyecKkuil MpakTUKYM 0 TeMe
"UccnenoBanue cuekTpa pa3peKeHHOro bubnuotexa [HOK

aTOMapHOI'0 BOJIOPO/a U U3MEPEHUE https://m.edsoo.ru/ec651eb8
noctostHHOM Punbepra"

143

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C bu6mmoreka [IOK

UCIOJIb30BaHuEM ao3uMerpa” win "M3yuenune https://m.edsoo.ru/c3dabe6e
MOTJIOIIEHUs OeTa-4acTHIl aTFOMUHNEM "

144

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN IS
OIIpeJIeJIEHUs TTIOJI0KEHUSI HEOECHBIX bubmuoreka [JOK

145
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE https://m.edsoo.ru/1072021e

co3Be3aust CeBepHOro MoxymapHus 1 sipkue
3BE316!" win "HaOmroaeHus B TENECKOII
JlyHBI, IUTAHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUICHUI"

O0001IeHrEe ¥ cucTeMaTh3alus 3Hauuii. Pois
bu6nuoreka [IOK

146 (bU3UKH U aCTPOHOMUHU B SKOHOMUYECKOH, 1 https://m.edsoo.ru/ad6ddeed

TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOMN



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
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C(bean JACATCIIBHOCTH YCJIIOBCKA

0O0001IeHrEe ¥ cucTeMaTU3auus 3HaHuii. Poib

bu6nuoreka [IOK

147 H MECTO QHSHKIL i1 ACTPOHOMHI B https://m.eds00.ru/18f19f7c
COBPEMEHHOW HAYYHOU KapTHHE MHPa
O06o061IeHre u cucTeMaTu3anus 3HaHui. Poib
(busnueckoit Teopun B GOpMUPOBAHUH
148 MIPEJICTABICHUH O (PU3NICCKON KapTUHE MUPA, bubnuorexa [HOK
MecTO (GU3UYECKON KapTHHBI MUpa B 001IIeM https://m.edsoo.ru/e7d400f4
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE
149 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bu6mmoteka [IOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110 bubmorexa [JOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0011eHne U cucTeMaTu3alys 3HaHuH 10 bubnmnorexka HOK
teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
152 O06001IeHre U CUCTEMATU3AIHs 3HAHUN 110 bubmuotexa [JOK
teme "Craruka TBepaoro tena' https://m.edsoo.ru/3cca482e
153 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmmorexa [JOK
TeMe "3aKOHBI COXpaHEHHS B MeXaHUKe" https://m.edsoo.ru/32a4d1a0
O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON bubnuorexa LHOK
| https://m.edsoo.ru/ed440ca8
TEOpUHr
155 O06001eHre U cucTeMaTU3aIys 3HaHUN 110 bubnuotexa [JOK
teme "Tepmonunamuka. TennoBeie MauHb" https://m.edsoo.ru/c63f7c10
156 O06001IeHre U cucTeMaTU3aIys 3HaHUN 110 bubmuorexa [{OK

Teme "ArperatHbie COCTOSHUS BEILIECTBA.

https://m.edsoo.ru/1d36b5b1



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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®da3oBble epexoibl"

O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 bubmuorexa [JOK

157
Teme "DnekTpudeckoe mnoie" https://m.edsoo.ru/3bf0def9
O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 bubmuorexa [JOK

158 " w L "

TeMe "[10CTOSHHBIN 2JIEKTPUYECKUNA TOK https://m.edsoo.ru/71453ee6

159 O00011IeHIE U CUCTEMATU3aIUs 3HAHUN 110 bubnnoreka IIOK
teme "Toku B pa3nuuHbIX cpeax” https://m.edsoo.ru/3d40077a

160 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bu6mmoteka [IOK
TeMe "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
Pesepsubiil ypok. O0001IEHNE U

161 CI/ICTEMaTI/BZp ¥ 3HAaHUU 110 TEME Bubmorexa ITOK

. https://m.edso0.ru/053e2248
"JJIeKTpOMarHuTHas UHIYKIUA"
PesepBHrIil ypok. O000IIIEHHE U

162 CHCleMaTmZp WS 3HAHUH 10 TEME Bubmorexa ITOK

" B " https://m.eds00.ru/d6310bfd
Mexanndeckue KojieOaHus
PesepsHrIil ypok. O000IIIEHHE U

163 CHCleMaTmZp WS 3HAHUH 10 TEME bubmorexa HOK

" B | https://m.edso0.ru/5e2bb83d
DNeKTPOMarHuTHbIE KOJeOaHUs
PeseprubIil ypok. O60061eHIE 1

164 CHCTEMAaTH3allusl 3HAHHUH 110 TeMe but6mmoreka [IOK
"MexaHHUYEeCKUE U 3JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PeseprubIil ypok. O6001eHIE 1 bu6nuorexa [IOK
cucTeMaTu3anus 3Haguil o teme "OnTuka" https://m.edso0.ru/52ad1603
PesepBHrlil ypok. O000IIIEHHE U

P P . " Bbubnunoteka LIOK

166 cucreMaru3anus 3HaHui 110 teme "OCHOBEI

CTO"

https://m.edsoo.ru/5beclc65



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
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PesepsHEIil ypok. O0001IIEHNE U
P P " bu6nuoreka [IOK

167 I 1
CHCTCMATH3ALIA SHAHMH 11O TEME https://m.edsoo.ru/f7c59d38

"KopnyckynsipHO-BOJIHOBOM Ayain3m"

PesepsHEIil ypok. O0001IIEHNE U
P P o bu6nuoreka [IOK

168 i " 1
cucreMaTu3anus 3HaHui no teme "®dusnka https://m.edsoo.ru/Lf511654

aToma"

PesepBusblil ypok. O000IMIEHNE 1
P P n bubnnoreka IIOK

169 i " 1
cucreMaTu3anus 3HaHui no teme "®dusnka https://m.edso0.ru/905C5ce0

ATOMHOI'O d1pa U 3JICMCHTAPHBIX ‘IaCTI/II_["

PesepBHeIil ypok. O000IICHHE 1

. Bubmnoreka LIOK
170 cUCTEMATH3allNs 3HAHU 10 TeME ""DIIEMEHTHI 1 1

https://m.edsoo.ru/2bffb94c

actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16


https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera

«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

10.1

10.2

10.3

10.4

10.5

JleMOHCTpHpOBaTh HAa MpPUMEpPaX poJib U MECTO (HU3UKU B (OPMHPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKON IEATEIbHOCTH JIIOAEH

YYuThIBaTh TPaHUIBI TPUMEHEHUS H3YYCHHBIX (PU3NUECKHX MOJICIICeH:
MaTepuaibHas TOYKa, HHEPIHAJIbHAs CHCTeMa 0TCY€Ta, aOCOIIOTHO TBEPAOL
TEJIO, UJICAIBHBIN Ia3; MOJEIU CTPOCHUS ra30B, )KUIKOCTENW U TBEPABIX TEll,
TOYCUYHBIN ICKTPUICCKUH 3apsl — MPH pelICHUH (PU3UYECKUX 3a71a4

Pacnio3naBath (uznueckue siBIeHUs (MPOoIecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIAPHO-KUHETUUECKOW TEOpUU CTPOEHUS
BEILIECTBA M DJJEKTPOJAMHAMHUKUA: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBMIKCHHE, CBOOOJTHOE IMMaJeHUE Tel, JABWKCHHE I10
OKPYXHOCTH, WHEPILHs, B3aWMOJCHCTBHE Tel; AUQPQy3usi, OPOYHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE O00BhEMa Tel
IpU HarpeBaHuM (OXJIAXAECHHUU), TEIUIOBOE pPaBHOBECUE, HCIApEHue,
KOH/JIEHCAlUsl, TUIaBJICHUE, KPUCTAJUIN3allUs, KUIIEHHE, BIAaXKHOCTh BO3/1yXa,
MOBBIIICHHE JABJICHUS T'a3a MPU €r0 HarpEBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy MMapaMeTpaMu COCTOSIHUS ra3a B M30IPOLIECCax; JIEKTPU3ALMS TeEl,
B3aUMO/ICHCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JIBUKEHHUE, UCMOIb3Ysl (PU3MUECKUE BEINYUHBIL:
KOOPJIMHATA, IIYTh, IEPEMEILEHNE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMIIYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IOTCHIUAIbHAsA JHEPIHUs,
MexaHudeckass paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  ONHMCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UUECKUN CMBICT HUCIOJIb3YEMBbIX BEIMYUH, MX
0003HAaYeHHs] U EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
(Gu3HYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N U TEIUIOBBIEC SIBIEHUS,
UCTIONB3YS (hPM3MUECKHe BETUYMHBL: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYeCKas SHEPTUst Xa0TUYECKOTO JIBU)KEHUS MOJIEKYII,
CpPEIHEKBaJpaTUYHAsT ~ CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TETUIOTHI,
BHYTPEHHSISI dHEprus, padbora raza, KOIPGUIMEHT IOJEe3HOTO JACHCTBUS
TETJIOBOTO JABUTATEIIS, IPU OMKMCAHUM MPABUIIBHO TPAKTOBATH (DU3MUECKUIA
CMBICJI MCTIOJIb3YeMBIX BEJIWYWH, UX O0O3HAYCHHS W €IWHUIIBI, HAXOJUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHMH
BEJIMYMHAM
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10.6

OnuceiBaTh  W3y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEHIECTBA U
AIIEKTpUYECKUE SBJICHUS (TPOIECCHI), UCMONb3Yys (U3NUYECKUE BEITUUUHBI:
AIIEKTPUYECKUIN 3apsl, 2JIEKTPUYECKOE II0JI€, HANpPsLKEHHOCTh IO,
IOTEHLIMAN, Pa3HOCTh TOTEHIIMAJIOB; IIPU ONKMCAHUU NPABUIIBHO TPAKTOBATh
(u3nUeCKUil CMBICH UCIIOJIb3YEMbIX BETUYMH, UX 0003HAYECHUS U €IHHULIBL;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIUYHMHY C
JpYTrUMU BEJTMYUHAMU

10.7

10.8

10.9

10.10

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3UUYECKHe
3aKOHBl W TNPUHIMIBL 3aKOH BceMupHoro tsrotenus, |, Il u Il 3akons!
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPIHM, 3aKOH COXPAHEHUS
UMIyJbCa, MPUHLMUI CYNEPHO3ULMM CHJI, [PUHLUUI PABHOIIPABUS
MHEpLUUAIBHBIX CHUCTEM OTCUE€Ta; MOJIEKYJIIPHO-KHHETHUYECKYI0 TEOPHIO
CTPOCHHUSl BELIECTBA, TI'a30Bble 3aKOHbI, CBA3b CpeAHEH KHHETHYECKOM
SHEPIUU TEIUIOBOTO JBMXKEHHUS MOJIEKYJI C aOCOJIIOTHOW TeMIepaTypoH,
HEepPBbI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO
3apana, 3akoH KyroHa; mpu 3TOM pas3indaTh CIOBECHYIO (POpMYIHPOBKY
3aKOHAa, €r0 MaTEMaTHUYeCKOE BBIPAKEHUE U YCIOBHS (IpaHUIbl, 00J1acTH)
IPUMEHUMOCTHU

OOBSICHATL OCHOBHEBIE IMPUHIMIIBL JEeHUCTBUS MallluH, HpI/I60pOB u
TCXHUYCCKUX YCTPOﬁCTB; pas3iniaThb yciloBus Hnux 0€e3011acHOTO
HCIIOJIF30BAaHUS B IIOBCEIHECBHOM KHU3HHI

BBINONHATE 3KCIIEPUMEHTHI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MPOIIECCOB C UCIIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopMynupoBath npodiemy (3agady) U rUNOTe3y y4eOHOro 3KCIEpUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BaHUS, MPOBOJIUTE OIMBIT
1 (OPMYIIUPOBATH BBIBOJIBI

OcymiecTBIITh MpsIMbIe M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUWH;

Ipu 35TOM BBI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 N3MCPCHUA U HUCIIOJIB30BATH
N3BCCTHBIC METOAbI OLICHKH HOI‘pCH.IHOCTCfI I/I3MepeHHI>'I

10.11

HccnenoBath 3aBUCUMOCTH  MEXIY (PU3MYECKMMHM  BEIMYMHAMH  C
UCIIOJBb30BAaHUEM TPAMBIX H3MEPEHUH; INIpU 3TOM KOHCTPYMpPOBaTh
YCTQHOBKY,  (UKCUpOBAaTh  pe3ylbTaThl  IOJYYEHHOM  3aBHCUMOCTH
¢u3nUecKux BETUYMH B BUAE TaOiaMLl U TpadHKoB, JenaTb BBIBOJBI IO
pe3yJipTaTaM MCCIIEN0BaHUs

10.12

Co0mroaTh npaBuiia 0€30MacHOTO TPY/a MPHU MPOBEACHUHU UCCIIEIOBAHUHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1ab0paTopHOTrO 000PYIOBaAHUS

10.13

Pemate pacuérHple 3amaund ¢ SBHO 3aJaHHON (DU3UYECKON MOJIETBIO,
I/ICHOJ'II)SYSI (1)I/ISI/I'—ICCKI/IG 3aKOHBI 1 HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a }’CJ'IOBI/IH
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelieHHs, MPOBOAUTH pPAacu€Thl U
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OLICHUBATh PCAJIbHOCTDH IMOJTYYCHHOI'O 3HAYCHUA q)HSquCKOI)’I BCJIIMYHUHBI

10.14

Pemate KaueCTBEHHbIC 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PACCYKICHHI C OMOpOod Ha H3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  IpU  peUIeHMM  yuyeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMH  JUIi  TOHWCKA, CTPYKTYPHPOBAHUA,
UHTEpPIpETallud ¥ TPEJICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHOMN
uHpOpPMALlMY, MOJYYEHHOM U3 pa3IMyYHbIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

10.16

[TpuBOANTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLIECCOB OKPYXKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Mcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (PU3MKE B MMOBCEHEBHON KU3HU
Ui o0ecriedeHrs: 0O€30MacHOCTH TpU  oOpamieHHH ¢ npubopamu U
TEXHUYECKUMU YCTPOMCTBAMHU, ISl COXPAHEHUS 37J0pOBbSl M COOJIIO/IEHUS
HOPM JKOJIOTHYECKOT'0 MIOBE/ICHUS B OKPYXKAIOLIEH cpeie

PaGorarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
[JIaHUPOBATh JACATCIBHOCTb B HCCTAHAAPTHBIX CUTyalUAX, aJACKBATHO
OLCHMBATb BKJIaJd KaXJAO0ro W3 Y4YAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

111

JleMOHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
W TEXHOJOTHI, B MPAKTUYECKOW JESITEIBbHOCTH JIOJIEH, ILIEJIOCTHOCTh M
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

11.3

Y4uuThIBaTh TpaHUILIBI MPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJeINeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa NP pelIeHNH (PU3NUECKHX 3a]a4

Pacno3naBath (I)I/ISI/I‘-IGCKI/IG SABJICHUSA (npoueccm) 1 OOBSICHATH MX Ha OCHOBE
3aKOHOB  JJICKTPOJAWHAMHKU U KBAHTOBOM (I)I/I3I/IKI/IZ QJICKTpHUYCCKAA
MMPOBOAUMOCTB, TEIINIIOBOC, CBETOBOC, XUMHUYCCKOEC, MArHUTHOC }IeﬁCTBHﬂ
TOKa, BSaHMOHeﬁCTBHe MardvuToB, DJICKTPOMarHuTHas1 MHAYKIOUA, )Iel\/'ICTBI/Ie
MAarHuTHOroO 1moOJid Ha MOPOBOJHHUK C TOKOM U }IBPI)KyuIHfICSI 3apAanm,
SJICKTPOMAarduTHBIC KOJICOaHMS u BOJIHBI, HpﬂMOHHHeﬁHOG
pacnpoCTpaHCHUC CBCTA, OTPaXCHHUC, MPCIIOMIICHHUC, I/IHTep(l)epeHI_II/IH,
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11.4

11.5

TUQpPaKIus U TOJISIPH3AINS CBETa, AUCIIEPCUST CBETA, (POTOITEKTPUICCKUI
abdexr (poroaddekT), cBeToBOEC AaBICHUE, BOSHUKHOBEHHE JTHMHEHYATOrO
CIeKTpa  aroMa  BOJOPOJA,  CCTeCTBEHHAas M  HCKYCCTBEHHAS
pPaOaKTUBHOCTH

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKHE, JJICKTPHUCCKYI0D MPOBOJUMOCTh PAa3IMYHBIX Cped) W
DJIEKTPOMArHUTHBIC  SIBICHHUS  (IIPOIECChI),  HCIOJB3YS  (pU3MUECKUE
BEJIMYMHBI: JICKTPUUYECKUN 3apsi]], CUJIa TOKA, SJEKTPHUECKOE HAMPsIKEHNUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKAa, HWHIYKIMS MarHuTHOTO TojisA, cuia Awmmepa, cuna JlopeHiia,
WHJIYKTUBHOCTb KaTYILIKH, SHEPTHsl JIEKTPUUECKOI0 U MAarHUTHOTO IIOJIEH,
MEPUOJl U YacToTa KOJIICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIpOIlECCE TapMOHMYECKHX O3JCKTPOMArHUTHBIX KOJICOAHHH,
(GOKyCHOE pacCcTOSIHHE M ONTHUYECKas CHJa JIMH3BI, IPU OIMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3UYECKHUU CMBICT HCIOJIB3YyEMBIX BEIIMYHMH, HX
0003HAUEHHsI W EIUHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU

OnucelBaTh H3y4YEHHBIC KBAHTOBBIE SBJICHHMS M IPOLECCHI, HCIOJIb3Ys
¢u3nuecKre BeIMUYHUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI
M 4YacToTa CBETa, SHEPrusi M MMIyJIbC (POTOHA, MEpHOA IoJlypacnaja,
DHEPIUsl CBSA3M ATOMHBIX sJ€p; NPU ONUCAHUU IPABUIBHO TPAaKTOBATh
(¢u3HYECKU CMBICIT HCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINME TaHHYIO (U3WYECKYIO0 BEIHYMHY C
JPpYTMMU BEJIMYMHAMU, BBIUUCIISITh 3HAU€HNE (PU3NYECKON BETUUMHBI

11.6

11.7

AHanu3upoBath GU3NYECKHUE MPOLECCHI U SIBICHUS, UCIIONB3Ys (PU3HUecKue
3aKOHBl M TPUHLUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEIbHOTO U
HapajuIeIbHOTO COEAMHEHUS IPOBOJHUKOB, 3aKoH Jlxoyns — JIeHna, 3aKkoH
AIIEKTPOMAarHUTHOW MHAYKLHWH, 3aKOH NMPSMOJIMHEHHOTO pacipOCTpaHEHHS
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHUE
OnHiTeitHa 111 Qoroaddexra, 3aKOH COXpPaHEHUS DSHEPrUH, 3aKOH
COXpaHEHHMs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHMsI MAacCOBOTO YHCIIA, MOCTYNaThl bopa, 3aKOH pajnOaKTUBHOIO
pacriaza; Mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  oO01acTH)
MPUMEHUMOCTH

OHpeIICJ'IHTL HallpaBJICHUC  BCKTOpa HWHAYKIIMKM  MAarHuTHOI'O IIOJIA
MMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHJIbI HopeHua

11.8

CTpouTh W ONMHUCHIBATH H300PAKEHHE, CO3/aBAEMOE IUIOCKHUM 3E€PKajoM,
TOHKOHW JTUH30U

11.9

BrimmonuaTe OKCIICPUMCHTBI I10 HCCICAOBAHHIO (I)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponecCoOB C UCIOJB30BAHUEM ITPAMBIX H KOCBEHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath IpodieMy (3a1ady) U THUIOTE3y YIEOHOTO DKCIIEPUMEHTA,
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coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, MPOBOJUTE OMBIT
1 GOpMYIIUPOBATH BBHIBOJIBI

OcyniecTBiIsATh TPsSMbIE ¥ KOCBCHHBIC M3MEpeHHs (DPM3NYCCKUX BEJIHYMWH,
11.10 P 3TOM BBIOMpATh ONTHMAIBHBIA CIIOCOO HM3MEPEHHS W HCIIOIh30BaTh
W3BECTHBIC METO/IbI OIICHKU TIOTPEIIHOCTEH H3MEPCHUI

HccnenoBaTh 3aBHCUMOCTH  (PU3UYECKUX BEJIMYUH C HCIOJIH30BAHHUEM
11.11 OpSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
' pe3yiabTaThl IOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BHJE

Ta6J'II/II_[ n Fpa(bI/IKOB, ACJ1aTh BBIBOJEI I10 PE3YyIbTaTaM UCCICIOBaHUA

Cobmronars mpaBuiia 6€301MacHOTO TPy MPH MPOBEJCHUN HCCIIEJOBAHUN B
11.12 paMkKax  y4eOHOTO  OKCIEPHUMEHTa, Yy4eOHO-HMCCIIEOBATENbCKONH U

MPOEKTHOH ACSITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U
1ab0paTopHOro 00OpyI0BaHUS

Pemate pacuérHple 3ama4M ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHIUIIBL, HA OCHOBE aHAJIN3a YCIOBHS
11.13 3a7a4u BBIOMPATh (U3UYECKYIO MOJAEIb, BBLACTATh (PU3UUYECKUE BEINUHHBI
u (opmynsr, HeoOXoAuMble A €€ pemeHHs, MPOBOJUTH pPACUEThl |
OLIEHUBATh PEAIbHOCTh MOJIy4€HHOIO 3HaUe€HUs (PU3MUECKON BETMUMHBI

Pemars KaueCTBEHHbIE 3aJauu: BBICTPauBaTh JIOTUYECKH
11.14 HEIIPOTUBOPEUYUBYIO IEMOYKY pACCYKICHHM C ONOpOM Ha H3y4YCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

Hcnonb3oBaTh  HpU  pelIeHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE

UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBaHUS,
11.15 UHTEpIpETallMl M TPEACTaBICHUS Yy4yeOHOM U HayyHO-TIONYJSpHOU

uHPOpPMALNK, TOJYYCHHOM U3 pa3IMYHBIX HMCTOYHUKOB, KPHUTHUYECKH

AHAJTM3UPOBAThH MOJTy4aeMyro HH(pOpMAITHIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAIllMH, NPUOOPOB U TEXHUYECKUX
11.16 YCTPOMCTB; paszauyaTh YCJIOBUS MX 0€30MacHOr0 HCHOJIb30BaHHUSA B

ITOBCEJTHEBHOM KU3HU

[TpuBOANTE IpUMEPHI BKJIaJia POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
11.17 B Da3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO MHpa, B
pa3sBUTHE TEXHUKU M TEXHOJIOTH
Hcnonp30BaTh TeOpeTUUeCKHe 3HAHUS MO (U3MKE B MOBCEAHEBHON KU3HU
Juis  obecriedeHuss Oe30macHOCTH TpU  oOpamieHMH ¢ npubopamu U

11.18 TEXHUYECKUMHU YCTPOMCTBaMH, Ui COXPAaHEHUs 3/10pOBbS M COOIIOIECHUS
HOPM JKOJIOTUYECKOT0 IIOBEICHUS B OKPYXKAIOLIEH Cpesie
PaGoraTte B rpymnme C BBIIOJHEHHEM paA3IUYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYMIbl, pAlMOHAIBHO PACHpPEENiITh 00sI3aHHOCTH U
11.19 [JIAHUPOBATh JIEATEIIBHOCT, B HECTAHJAPTHBIX CHUTYalHsX, aJeKBaTHO

OIICHMBATh BKJIAJ] KaXIOTO W3 YYACTHUKOB TPYIIBI B pELICHUE
paccMaTpuBaeMoii MpoOIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pa3aeia

Koa nposepsiemoro
3JIEeMEHTa

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. HayuHble meTonasl
MIO3HAHMSI OKpYyXkaroumero Mupa. Ponb sxkcnepumenTa
U TEOpUM B IIpolleccC€ TMO3HAHUA HIPUPOABL.
DKCIepuMEHT B (pU3uKe

1.2

MonenupoBanue ¢usuueckux  SABICHUH |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI W TEOpHH. [ paHHWIBl NPUMEHUMOCTH
¢u3MYeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBHHL.
Porp m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHHBI MHpa, B
MPAaKTUYECKOHN JEATEIbHOCTH JIFOJIeH

MEXAHHWKA

2.1

2.11

KMHEMATHKA

Mexanuyeckoe — aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxkeHus. Cucrema oTcuéra.
Tpaexropus

212

[Tepememienne, CckoOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHON
TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHni 1 CI0)KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE
IBIDKEeHHE. ['padMKku 3aBUCUMOCTH  KOOPAHMHAT,
CKOpPOCTH, YCKOPEHHS, NYTH U NepeMelieHUs
MaTepualibHOU TOYKU OT BPEMEHH

2.14

2.15

2.16

CBoOoaHoe magieHre. Y CKopeHue cBoOOOTHOTO
maaCHUuA

Kpusonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JBIKECHUE MaTepUAJIbHOM TOUYKH 0 OKPYKHOCTH.
VYrioBast ckOpocTb, JIMHENHas ckopocTh. [lepron n
yactoTa. LleHTpocTpeMHuTEIbHOE YCKOPEHHE

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopoctu. HccnenoBaHUE COOTHOLIEHUS MEXKIY
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IIyTAMH, IPONICHHBIMU TEJI0M 3a
IIOCJIEZIOBATEIbHBIE PABHBIE NPOMEKYTKH BPEMEHHU
IIPY PaBHOYCKOPEHHOM JIBJKEHUM C HayaJlbHOMI
CKOpPOCTBIO, paBHOW Hy0. M3yueHue nBUKECHUSA
HIapHuKa B BA3KOHM JKMIKOCTH. VM3ydeHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

2.2.1

JUHAMUKA

[Ipunmun  otHocutenbHOCTH ["anmines.  IlepBorit
3akoH Herlotona. MHepnuanbHble CUCTEMBI OTCUETA

2.2.2

2.2.3

2.24

Macca tena. Cuina. [IpuHnun cyneprno3uuuu cuil

Btopoii 3akon HeroTOHA 1711 MaTepuaibHON TOYKHU B
uHeprmanbHoil cucteme otcuéra (MCO). Tpernii
3akoH HploTOHA J171s1 MaTepHallbHBIX TOYEK

3akoH BceMUpPHOTO TsaroTeHus. Cuia TSKECTH.
ITepBas kocMHuUeckast CKOpocTbh. Bec Tena

2.2.5

2.2.6

2.2.7

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenne. Cuiia TpeHHs
CKOJIbKEHUs U cuiia TpeHus nokos. KoaddunueHt
TpeHus. Cuia CONpPOTUBICHUS MPU JIBUKEHUU Tella
B JKUJIKOCTH WJIH Ta3e

HOCTyrIaTCJ'ILHOG n BpaliaTCJIbHOC JABUOXKCHUC
a0COJIIOTHO TBép,I[OFO TCl1a

2.2.8

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpALICHUS.
IIneqo cuibl. YciioBus paBHOBECHS TBEPAOTO TENIA B
NCoO

2.2.9

2.2.10

TexHu4eckue yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Tpaktnyeckue paboTsl. M3yueHue ABHKEHMS
Opycka M0 HAKJIOHHOHM IJIOCKOCTH MOA JeHCTBHEM
HecKoNbkux cui. McciaenoBanue 3aBUCUMOCTH CHI
YIOPYTOCTH, BO3HUKAOLIUX B JehopMUpyeMOit
NPYXUHE U PE3UHOBOM 00paslie, OT BEJIMYUHBI UX
nedopmanuu. MccnenoBanue ycinoBUN paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BPALICHUS

2.3

2.3.1

3AKOHBI COXPAHEHNA B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. IMIyJIbC CUIIBI U U3MEHEHUE
HMITyJIbCa TeJla

2.3.2

2.3.3

3akoH coxpaHenus umiyibca B MMCO. PeaktuBHOE
JBUKECHHE

Pabora cuiiet
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234 MOIIHOCTE CHJIBI
935 Kunernueckass 5SHepruss MaTepUAIBHONM  TOYKH.
o Teopemao KMHETUYECKOM SHEPIUU
ITorenumanpHas 3Heprus. lloreHuuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKUHBI.
h [ToTeHIMabHASL YHEPTHS TeTa BOIU3HM MOBEPXHOCTH
3emin
[ToreHnuanbHble U HEMOTEHLMANbHBIE cUibl. CBA3b
937 pabOThl HEMOTEHIMAJIbHBIX CHJI C HM3MEHEHUEM
h MEXaHUYCCKOW DHEPIMH CHUCTEMBbI Tel. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHudyeckne  yCTpPOWCTBA:  JBUIXKEHUE  PaKeT,
h BOJIOMET, KOTIEP, IPYKUHHBIH MHCTOJIET
[TpakTuyeckue padboTsl. M3yueHue cBS3U CKOPOCTEH
5310 TeJN TpH Heynpyrom ynape. MccnemoBanme cBs3H

paboOThl CHUJIBI C U3MEHEHUEM MEXaHMYECKOM
SHEPIUHU Tela

3.1

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

OcHoBHbBIC MOJIOKECHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeopHH. BbpOyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBHSA
YJaCTUI] BEIIeCTBA

Mogenu CTpOe€HMs Ta30B, KUIAKOCTEW MU TBEPIBIX
TeN U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE

ITUX MOJIEJIEN

Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostHHast ABoraapo

3.14

TermoBoe  paBHOBecue. Temmepatypa u €€
n3mepenue. [lkana remneparyp Llenscus

3.15

3.1.6

3.1.7

MO,Z[eJ'H: nACaJIbHOro rasa. OcHOBHOE YpaBHCHHC
MOHGKYHHPHO'KI/IHCTI/I‘-ICCKOI\/’I TECOpHUU HACAIIBHOTO
rasa

AOcomoTHas Temreparypa Kak Mepa CpeaHei
KMHETUYECKOM OSHEpPruu  TEIUIOBOIO  JBUKCHUS
yactull ra3a. lllkana remnepatyp KenbBuna

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlanbToHa

3.1.8

["a3oBbIe 3ak0HBI. M30mpoiiecchl B naeanbsHOM Ta3e ¢
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3.1.9

MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa,
n30Xxopa, n3odapa

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

3.1.10

[TpakTuaeckue padoTel. M3mepeHne Macchl Bo3ayxa
B KJIacCHOM KomHaTe. McciaenoBaHMe 3aBHCHMOCTH
MEXIy TMapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasza

3.2

3.3

321

OCHOBbI TEPMOJINMHAMMKNU

TepmonnHamuueckas CHCTEMA. BnytpeHnHss
SHEPTUsI TEPMOJUHAMHYECKOM CHUCTEMBI U CIIOCOOBI
e€ U3MeHEeHU s

3.2.2

3.23

3.2.4

3.25

3.2.6

KomnyectBo Temnotsl u  paborta. BuyTpenHnss
SHEPrusl OJHOATOMHOIO UICAIBHOTO Ta3a

Bunsl TeIIONepeIauu: TETIONPOBOIHOCTbD,
KOHBEKILIUSA, M3TydyeHue. TermmoéMKOCTh  Tena.
VYnaenpHast  TeIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

[lepBpiii 3akoH TepMmoauHamuKku. [lpuMeneHue
MEpPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIECcaM.
['paduueckas uHTEpIIpEeTaIys pabOTHI ra3a

TemoBble  mamuubl.  [IpuHIUNBL  EUCTBUA
TEINIOBBIX MamuH. IIpeoOpa3oBaHusi JHEPruu B
TEINIOBBIX MamuHaxX. Koadduiument moae3Horo
nevictBus (nanee — KI1J1) termoBoit Mmamuabl. [yt
Kapno u ero KIIJI

Bropoit 3akon TepmomuHamuku. HeoOGpaTumocTb
IpOLECCOB B IpuUpone. TeruioBble JBUTaTENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

TexHu4eckne yCcTpOMCTBA: JBUIATENb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOUIbHUK, KOHTUIIMOHED

3.2.8

[IpakTnueckue pabotel. V3mepeHue yAenbHOI
TEIJI0EMKOCTH

AT'PET'ATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapooOpa3zoBanne u KoHAeHcanus. Vcmapenue u
KHATICHWE. YJelmpHasl TelioTa MapooOpa3oBaHMS.
3aBUCHMOCTH TEMIIEpATyphbl KUTICHHS OT JIaBJICHUS

3.3.2

3.3.3

AOcomoTHas U OTHOCUTENbHAS BIIaXKHOCTh BO3yXa.
Haceliennsiit nap

Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie

TCI1a. AHI/ISOTpOHI/ISI CBONCTB KpuUCTaJlJIOB. >KI/IILKI/IC
KpuCTalJbl. COBpCMeHHLIC MaTcpHraJibl
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[InaBnenne W KpucTauM3anus. Y aeiabHas TEmioTa

3.3.4
rwiasnenus. Cyomumanus
3.3.5 YpaBHeHuUE TEIJIOBOTO OaaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH IMOTyYCHHS
h COBPEMCHHBIX  MaTepuaioB, B TOM  YHCIE
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
h BO3/yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3anus Tel. OJJeKTpuueckuid 3apsna. JlBa
o BUJIA DIIEKTPHYECKUX 3aPSI0B
412 IIpoBOIHMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
4.1.4 BzaumopeiictBue 3apsnoB. 3akon Kynona
DJIeKTpUUYECKOe ToJie. Hanpsoxkénnoctsb
4.1.5 anekTpudeckoro mnons. I[lpuHunun cynepno3unuu.
JluHMM HANPSHKEHHOCTH IEKTPUIECKOTO TTOJIS
416 Pa6ora cui AIEKTPOCTATUYECKOTO OIS
o [MoTenmmain. Pa3HOCTh MOTEHIIMAIOB
41 [IpoBOAHWKKM W JUAIJNCKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JnanekTpuyeckas
IIPOHUIIAEMOCTh
OnektpoéMkocTs. KoHaeHcarop. DneKTpoEMKOCTb
4.1.8 MJIOCKOTO KOHJEHCATOopa. ODHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
Texnuueckue YCTPOMCTBA: DIEKTPOCKOI,
419 AIIEKTPOMETP, AIIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4.1.10 [TpakTuueckue paboTHI. W3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
[IOCTOSIHHBIN DJIEKTPUUYECKU TOK. TOKU B PA3JIMYHBIX CPEJAX
VYcnosus CYIIECTBOBAHHS MTOCTOSTHHOTO
4.2.1 anekTpudeckoro Toka. Mctounnku Toka. Cuma Toka.
4.2 [TocTostHHBINM TOK
4.2.2 Hanpspxenne. 3akon Oma i1 ydacTka Lenu
423 DJeKTpuvecKoe COIIPOTHUBIICHUE. VY nenvHoe

COIIPOTUBJICHUE BEIICCTBA
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4.2.4

4.2.5

HOCJ’ICI{OB&TGJ’IBHOC, mapajijiCJIbHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cwia (manmee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHUE MCTOYHHKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anekTpuyeckoi renu. Kopotkoe 3aMbIkaHue

:‘)J'ICKTpOHHaﬂ IIpOBOANMOCTD TBépI[BIX METAaJIJIOB.

3aBUCHUMOCTh  COINPOTUBICHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onextpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

[TomynpoBonuukn. CoOOCTBEHHAass W MpPUMECHAs
IIPOBOAMMOCTh IOJIYHIPOBOAHUKOB. CBoiicTBa p-N
nepexoza. [lomynpoBoaHukoBbie TprOOPHI
DNeKTpUYECKUit TOK B 3JIEKTPOJIUTAX.
DNEeKTpoNIUTHYECKas JUCCOLUALINS. DIEKTPOIIN3
DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U

HECaMOCTOSITEILHBIN paspsna. PaznuuHble TUIBI
CaAMOCTOATCIILHOI'O pa3psaa. Monnus. I1mazma

4.2.13

TexHu4yeckne yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIC
puoopBI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP COINPOTUBJICHUSA, BAKYYMHBIH JHOJ,
TEPMUCTOPBI u (doTope3ncTopsl,
[IOJIYIIPOBOIHUKOBBIN U0, TaJIbBAHUKA

11 KIIACC

4.2.14

[IpakTnueckue paboThl. l3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COINPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

Kon
pasjiena

Koamnposepsiemoro IIpoBepsiemble 3JIEMEHTHI
3JIeMeHTa

CO/IepPIKAHMS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A

MHAYKLNSA
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ITocTosiHHEIC MAarHuTEhl.
4.3.1 BsaumoneiictBue [IOCTOSIHHBIX
MAarHuTOB
MaruautHOe noJe. Bexkrtop
MArHUTHOM WHAYKUMHU. [lpuHimn
43 cynepno3unuu. JIMHUM MarHUuTHOMN
e UHYKIWH. Kapruna JUHUN
MAarHMTHOMR WHIYKIAH OJIs
IMOCTOSIHHBIX MAarHUTOB
MarnuTHOoe TIOJIE TPOBOJAHHKA C
TokoM. KapTtuna JnuHME — 1TOJIA
JUTMHHOTO TPSMOTO IPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKA C TOKOM.
Oneir  Opcrena. B3aumonelictBue
MMPOBOTHUKOB C TOKOM
43.4 Cuia Ammiepa, e€ MOJlyJb U
e HarpaBJICHHE
Cuna JlopeHuma, e€ Moaylip H
HalpaBJICHUE. JIBrmxeHue
4.3.5 3apsUKCHHOW YacCTHUIIBI B OJTHOPOIHOM
MargsutHoM 1one. Pabora cHIIBI
Jlopenua
436 SIBnenue 3JIEKTPOMATHUTHON
e UHIYKLIAH
437 IToTox BEKTOpa MarHUTHOU
e UHIYKIHH
O/C WHIYKIHUU. 3akoH
4.3.8 AIEKTPOMArHUTHOM WHYKITAH
®dapanes
BuxpeBoe  onexrpuyeckoe — IOJe€.
439 OJC wuHAyKIMU B TPOBOJHUKE,
A JBUKYIIEMCSL  TIOCTYIATENbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBusno Jlenua
4311 NHIyKTHBHOCTS. SIBnenne
e camonHayKuu. DJIC caMOUHIYKIUH
DHeprus MarHUTHOTO TOJS KaTYIIKU
43.12
C TOKOM
4.3.13 DNEeKTPOMarHuTHOE MoJie
4.3.14 Texauveckue YCTpOWCTBA:
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4.3.15

IIOCTOSIHHBIC MarHurThl,
OJICKTPOMAarHuThI,

QJICKTPOABUTATCIIb, YCKOPUTECIIN
QJICMCHTAPHBIX HaCTHlII,

HWHAYKIOMUOHHAA I1CYb

[Ipaktrueckue pabotel. HM3yueHue
MarHUTHOTO MOJISl KaTYIIKUA C TOKOM.
HUccnenosanue JIEUCTBUSA
MOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM.  HMccnegoBanue — sIBJICHHS
3JEKTPOMArHUTHOW MHIYKIIUU

5.1

KOJIEFAHI A 11 BOJIHBI
MEXAHUWYECKUE U 5JIEKTPOMATHUTHBIE
KOJIEFAHIA
Konebarenpuas cHCTEMa.
CBo0Oo1HBIE KoJieOaHusI.
.11 ["apmonnueckue KoJe0aHusl.
[lepuon, yacrora, ammuutyna u ¢asa
Konebanui
5192 [IpyxuHHBII MasTHUK.
o MaTtemaTH4ecKUi MassTHUK
YpaBHeHHe rapMOHHUYECKHX
513 KoJeOaHuii. Kunematndeckoen
o JIMHAMUYECKOE ONMCAaHUE
KO0J1€0aTeJIbHOTO IBIKCHUS
[IpeBparmienue SHEPTUU npu
rapMoOHHYEcKHX KonebaHusx. CBs3b
514 aMIUTUTYbl KOJEOAHUN HUCXOTHOU
o BEJIMYUHBI c aMITATYJaM1
KojeOaHut €€ CKOPOCTH  H
YCKOpEHUS
KonebarenbHbrit KOHTYP.
CBoOoIHBIE AIIEKTPOMArHUTHBIE
KOJIcOaHus B HIeaIbHOM
5.1.5 KoJe0aTelbHOM KOHTYpe. AHalloTus
MEXTY MEXaHUYECKHUMU 51
AIEKTPOMArHUTHBIMHA KOJICOAHHSIMH.
®opmyna Tomcona
516 3aKOH COXpaHEHUsi DHHEPrUH B
o HIeaIbHOM KOJIe0aTeIbHOM KOHTYpE
5.1.7 BrinyxeHHsie MEXaHUYECKHE




5.2
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kosieOannsa. Pesonanc. PesonancHas
KpHBasl. Breinyx1eHHbBIC
SHGKTpOMaI‘HI/ITHbIG KOJIC6aHI/ISI.

[Tepemennsbiii Tok. CUHYyCOMAQIBHBIN

5138 .
MIEPEMEHHBIH TOK.
MomHOCTh  NEPEMEHHOI0  TOKa.
5.1.9 AMIUIMTYAHOE W JIEHCTBYIOIIEE
3HAYCHUE CHJIbI TOKA U HATIPSDKCHHUSI
Tpancdopmarop. [IpousBoactso,
nepeaaya u notpebieHne
JJIEKTPUYECKON JHEpruu.
5.1.10 DKOJIOTH4ECKHe pucKu npu
o IPOU3BOJCTBE DIIEKTPUIECKOMN
sHepruu. KynbTypa HCHOIB30BaHUS
JIEKTPOIHEPTUHM B  MOBCEIHEBHOU
KU3HH
TexHuueckue YCTpOMCTBA:
5.1.11 cericmorpad, AJIEKTPUUCCKUN
3BOHOK, JIMHUU 3JICKTpoIepeay
[IpakTuyeckue paboTHI.
HccnenoBanue 3aBUCHMOCTH
Nepuo/ia MajblX KojieOaHUM Tpy3a Ha
5112 HUTH OT JIJTMHBI HUTU U MacChl TPy3a.

HccnenoBanue mepeMeHHOTO TOKa B
HEeTH u3 MIOCJIeIOBATEIbHO
COCIMHEHHBIX KOHJICHCATOopa,
KaTyIIKA U PE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexaunueckue BOJIHBI, YCJ10BUsA
pacnpoCcTpaHeHHUS. ITepuon.
CKOpOoCTh pactpoCTpaHEHHUs U JJINHA
BOJIHBI. HOHGpG‘IHBI@ U MMPOAOJbHBIC
BOJIHBI

5.2.2

5.2.3

5.2.4

##tPar###  Uurtepdepenuus  u
T paKus MEXaHUYECKUX BOJIH

3Byk. CkopocThb 3Byka. ['pOMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

DNeKTPOMAarHUTHBIE BOJIHEL.
Vcnosus W3ITy4eHUs
ANEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B u v B
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AJIEKTPOMArHUTHOM BOJHE B BaKyyMe

5.25

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH:
OTpa)keHue, MIPEJIOMJICHUE,
MOJIsIpU3aLus, mudpaxus,
uHTepdepeHIus. Cxopoctb
3JEKTPOMArHUTHBIX BOJIH

5.2.6

[[Ikama SJIEKTPOMATrHUTHBIX BOJIH.
[Ipumenenne 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHLHATIBL panuocBs3u u
TEJICBUICHUS. Pannonokanus.
DNEeKTpOMarHuTHOE 3arpsi3HeHue
OKpYKaroIlel CpeJibl

5.2.8

TexHuueckue YCTpOMCTBA:
MY3bIKaJIbHbIC WHCTPYMEHTHI,
yIbTPa3ByKOBasl  JUAarHOCTUKa B
TEXHUKE W  MEAUUMHE, pajap,
paauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neup

5.3

5.3.1

5.3.2

OIITUKA

[IpssMonuHEHOE  pacpOCTpaHCHHE
cCBeTa B OJHOpPOAHOHN cpenme. Jlyu
cBeTa

OTtpaxenue CBeTa. 3aK0HEBI
oTpaxkeHus  cBera. [locTpoeHue
M300paKeHU B IIIOCKOM 3epKalie

5.3.3

[Ipenomnenue CBETa. 3aKOHBI
TpeoMJIeHUus cBeTa. AOCOIIOTHBIN
MOKAa3aTeNb NPETOMIICHHUS

5.34

5.35

5.3.6

[lonmHOoe BHYTpEHHEe OTpakKeHHE.
[IpenenbHbIin yroi IIOJTHOTO
BHYTPEHHETO OTPaKECHUSA

Hucnepcus cBera. CHOXKHBIA COCTaB
Oenoro cBera. L[Bet

CoOuparomiue ¥ pacceuBaroliye
nuH3bl. Tonkas smH3a. DOKycHOE
paccTossHuE€ W ONTHYecKas cuia
TOHKOM JINH3BL. [Toctpoenue
M300pakeHuil B cOOMparoUIMX W
paccenBaronux JMH3ax. Dopmyna
TOHKOM JIMH3BI. VBenuuenue,
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aBaeMoe€ JUH30H1

5.3.7

IIpeneinsr IIPUMEHUMOCTHU
TE€OMETPUYECKOHN ONTUKH

5.3.8

WnTepdepenius CBETa.
KorepeHTtHbple HCTOYHMKHU. Y CIIOBUS
HaOIIOACHUS MaKCUMYMOB u
MUHHUMYMOB B HHTep(hEpEeHIIMOHHON
KapTUHE OT JABYX  CHH(a3HBIX
KOTE€PEHTHBIX UCTOUHUKOB

5.3.9

Hudpakmus ceera. J(udpakimonnas
pemérka. YcnoBue  HaOIIOICHHS
IJIABHBIX MAKCUMYMOB IIPH TaJICHUH
MOHOXPOMAaTHYECKOTO  CBETa  Ha
TUPPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

[Tonspusanusa ceera

TexHuueckue ycTpoilcTBa:  OUKH,
ayna, ¢oTtoanmnapar, NPOEKLIHOHHBIN
amnmapar, MHKpPOCKON,  TEJECKOIl,
BOJIOKOHHAsI OITHKA,
TG paKIUOHHAs PELIETKA, MOISIPOU]

[Ipaktrueckue pabotel. M3mepeHue
MoKa3aTens MIPEJIOMJIICHUSI.
UccnenoBanue CBOICTB
M300paKeHUH B JNH3aX.
HabGmronenue qucnepcuu ceeta

DJIEMEHTbI CIIELIUAJILHOM TEOPUU

OTHOCHUTEJIBHOCTHU
I'panuib IPUMEHUMOCTH
KJIaCCUYECKOH MEXaHUKH.
Ioctynatst TEOPHH
6.1 OTHOCHUTEJIbHOCTU: HWHBAPUAHTHOCTH
MOJIyJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHIIATI OTHOCHTEIILHOCTH
OHHIITeHA
OTHOCHUTENTBHOCTD
6.2 OJIHOBPEMEHHOCTH. 3ameyIeHue
BPEMEHU M COKpPAIICHUE JTTMHbI
6.3 DHeprus Y HMIYJIbC CBOOOIJHOU
' YaCTHULIBI
6.4 CBs3p  Maccel € DHEpPrHE W

WMITYJIbCOM  CBOOOJHOW  YacCTHIIHI.
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DHeprust MOKOsi CBOOOTHOM YaCTHIIBI

KBAHTOBAA ®U31KA

7.1

7.2

7.1.1

DJIEMEHTBI KBAHTOBOM OIITUKHU

®otonbl. Popmyna Ilmanka cBsa3u
SHepruu (OTOHA C €ro 4YacTOTOM.
DOHeprust 1 UMILYJIbC POTOHA

7.1.2

OTtkpsITHE 51 UCCIIEIOBAHNE
¢dorosddexra. OnbITHI AT.
CroneroBa. 3akoHbl poTor(dexTa

7.1.3

7.14

7.15

YpaBHeHue OHHIITEHHA hilag:|
dotorddekra. «KpacHas rpaHHUIA»
dotordpdexra

HaBnenne cBera. Omnbitel  [1L.H.
JleOeneBa

XHUMHUYECKOE IENCTBUE CBETA

7.1.6

Texuuueckue YCTPOMCTBA:
(oTOdIEMEHT, boronaTIuk,
CoJIHEUHas OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

7.2.1

Mogenn aroma TomcoHa. OMBITEI
Pesepdopna no uccienoBanmo
cTtpoeHus aroMa. [lnanerapras
MOJ€ENb aToMa

7.2.2

ITocrynatet bopa. W3nyuenune wu
norjouieHnue (HoTOHOB MpU MEPEXoe
aToMa ¢ OJHOTO YPOBHS DHEpPIMU Ha
npyroi. Bupael cnektpoB. Cnektp
YPOBHEW dHEPrUHU aTOMa BOAOpOAa

7.2.3

BonoBele cBoiicTBa yacThIl. BomHBI
ne bpoins. KopnyckynsapHo-
BOJIHOBON  ayanusMm. Judpakuus
JJIEKTPOHOB Ha KpUCTAJLIaX

7.2.4

7.2.5

7.2.6

CnoHTanHoe " BBIHYKJICHHOE
W3JIy4EHHE. YCTPOMCTBO M MPUHIIMI
paboThl nazepa

TexHnueckue YCTPOWCTBA:
CHEKTpaIbHBII aHaIn3
(cmexkTpockom), Ja3ep, KBaHTOBBIM
KOMITHIOTEP

[IpaxkTrueckue paboThI.
HabmtoneHue nuHeiuaToro cnekrpa
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7.3

ATOMHOE AJ1PO

7.3.1

Metonanl HaOJIIOAeHUS u
pPETrHCTpAIMK 3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpbiTHE PaIMOaKTUBHOCTH.
OnbITHI Pesepdopna o
OTIpeICIICHUTO cocraBa
PaMOAKTUBHOTO U3ITyYCHHUS.
CgoiictBa anb(da-, Oera-, ramma-
U3JTy4YCHHUS. Biusinue
PaaMOaKTUBHOCTH Ha YKUBBIC
OpTraHU3MBI

7.3.3

7.3.4

OTkpplTHE @pPOTOHA M HEUTpPOHA.
Hyxnonnas MOJIEJIb sanpa
leitzenbepra — WBanenko. 3apsn
sapa. MaccoBoe  uuciao - sjapa.
H3oTonsl

Anbda-pacnian.  DNCKTPOHHBIA |
MO3UTPOHHBIA OeTa-pacman. ['amma-
U3IyYCHUE. 3aKOH PaIuOaKTUBHOTO
pacrnazia

7.3.5

DHeprusi CBS3M HYKJIOHOB B SJpeE.
SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

7.3.8

7.3.9

SAnepusie peaknuu. [lenenue u
CUHTE3 s1/1ep

Snepubiii peaktop. TepmosnepHbI
cuHre3. IlpobremMbl M MEpCHEeKTUBBI
SIEpHON JHEPIeTHKHU.
OKOJIOTUYECKHE aCHEeKThl sIEepHON
SHEPIreTHKU

9J'IeMeHTapHBIe YaCTHUIIEBI. OTKpBITI/Ie
NO3UTPOHA. CDYHI[aMeHTaJIBHBIe
B3aUMOACHCTBUS

TexHuueckue YCTpOMCTBA:
J03UMETD, kamepa  Buibcona,
SJICPHBINA peakTop, aToMHasi 6omba

7.3.10

[IpakTuueckue paboThlI.
UccnenoBanue TpekoB dactuil (10
roTOBBIM (hoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3sgunoro neba. Co3sBe3mus,
SIpKUE 3BE3]IbI, TUTAHETBHI, KX BUIAUMOC




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

IBIKEHHUE

8.2

Conneunas  cucrema. Ilmanersl
3eMHOM rpynmnbl. [lmaHeThI-ruranThl
U WX CIYTHUKH, KapJIMKOBBIC
mnaHeTel. Manple Tenma CoJIHEYHOM
CHCTEMBI

8.3

Coname, dotochepa u armocdepa.
CosnHevyHast aKTUBHOCTb

8.4

8.5

Ncrounuk sneprun CoisHua u 3BE311

3BE3 B, nux OCHOBHBIE
XapaKTEPUCTHUKHU: Macca,
CBETUMOCTb, paauyC, TEMIIEpaTypa,
nux B3alMOCBS3b. Juarpamma
«CTIEKTPAJIbHBIN KJ1acc -
CBETUMOCTb».  3BE3]bI  IJIABHOMU
MOCJIEI0BATENBHOCTH. 3aBUCHUMOCTb
«Macca — CBETHUMOCTbY» I 3BE3]
IJIaBHOM MOCJIEI0BATEIIBHOCTH

8.6

HiHPar####BuyTpennee CTPOCHHE
3BE37. COBpEeMEHHBIE TIPEICTABICHUS
0 HpOI/ICXO)KIleHI/II/I U OBBOJKOIINN
Counnna ¥ 3BE31. DTamkl )KU3HU 3BE3 ]

8.7

Mnineunsiid [yt — Hama ['anakrtuka.
CnupanbHas cTpykTypa ['amaktuku,
pacnpenenenue 3BE3M, ra3a M IbUIN.
[Tonoxenune u asmxenue ConHua B
lNanaktuke. Ilnockas u cepuueckas
nozacucremsl ['anakTuku

8.8

8.9

Tunel ramaktuk. PaguorajakThukd u
KBazapbel. UYEpHBIE ObIpBI B sIpax
rajJakTUK

Bcenennas. Pacmmpenue
Bcenennoii. 3aKkoH Xabbna.
Pazberanne ramaktuk. Bospact u
panuyc Bcenennoi, Teopus
Bonwmoro B3pHhIBA. Monenb
«ropsiuerr Bcenmennoii». PenukToBoe
U3JIy4yeHue

8.10

MacmrabHas ctpykrypa BeeneHHOi.
MeraranakTuka. Hepeménnsie
poOJIeMbI ACTPOHOMUU
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IMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3MUECKUE SBIICHUS
(porniecchbl) U OOBSICHATH UX HAa OCHOBE M3YYEHHBIX 3aKOHOB
Brnanenue ocHOBOmonaralOmuMu  (PU3MYECKUMH  MOHATUSIMH U

BEIIMYMHAMH, XapPaKTEPU3YIOMIMMHU (HU3NIECKHUE TPOIIECCHI

ChopMHUpOBaHHOCTE YMCHHI TMPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHON buzuku u TEPMOIMHAMHUKH,
IEKTPOJMHAMUKHY, KBAHTOBOW (DM3HMKHM Ui aHAIM3a U OOBSICHEHUS
SIBIICHM MHUKPOMHUpA, MakKpOMHpa W MeEramMHpa, pas3lindyarh YCIOBUS
(rpanuIBl, 007aCTH) MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHMYEHHOCTH
WCIOJb30BAHUSI YAaCTHBIX 3aKOHOB;, AaHAJIM3UPOBATh (PHU3UUECKUE
MPOIECChl,  HCIOJB3YSl ~ OCHOBHBIC  IOJIOKEHHsSI,  3aKOHBI U

3aKOHOMEPHOCTH

C(i)OpMI/IpOBaHHOCTL YMCHHA PA3JIM4aTh YCJIOBUA TPUMCHUMOCTU

Mojienel pU3NYeCKuX Tel U MPOLECCOB (SIBIEHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peniaTh pacu€THhIE 3aJaud C SBHO
3a/IaHHOW W HESIBHO 3aJJaHHOM (PU3NUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalu3a YCIOBUS BbIOMpaTh (U3MYECKHEe MOJAENH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TocTynaThl  (U3WYECKUX  TEOPUH  TPU  HKCIOIH30BAHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3a/iay, MPOBOJIUTH PacyEThl HA
OCHOBaHMM MMEIOUIUXCS JaHHBIX, AaHAJIU3UPOBATh pE3yJbTaThl U
KOPPEKTUPOBaTh  METOJIbI  pEeUIeHUuss C  Y4ETOM  MOJYyYEHHBIX

pe3yNIbTaToB

Pemrate kadecTBeHHBIE 3a7auM, TpeOyrOlIUe MPUMEHEHUS 3HAHUHA U3
Pa3HbIX pa3desioB IIKOJIBHOIO Kypca (DU3MKH, a TaKKe HHTEerpaiuu
3HAHUW W3 JpYrHMX [pPEeAMETOB €CTECTBEHHOHAYYHOIO IIMKJa:
BBICTPAauMBaTh JIOTMYECKYIO LENOYKY PpAaCCY)KJIEHUH C ONOpoll Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUSA




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera

«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

Brnanenue OCHOBHBIMH METOAaMHU HAYYHOTO TIO3HAHMUS,
UCTOJb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMBIE W KOCBCHHBIC
U3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTUMAIBHBIA CHOCOO
HU3MCPCHHUA U MCIIOJIB3Yysd H3BCCTHBIC MCTOAbI OLCHKH HOI‘pCHIHOCTGﬁ
WU3MEPEHUH, MPOBOJUTH HCCIICOBAHUE 3aBUCHMOCTEH (U3NICCKHUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPECHUH, OOBICHATH
MOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3YyAd (1)I/I3I/I'-ICCKI/IG TCOpHU, 3aKOHBI U
MIOHATHSI, M JIeJaTh BBIBOJBI; COOOMATh MpaBmia OE30MMaCHOTO TPyAa
IIPH TIPOBEICHUU KCCIICIOBAHUN B PaMKax Y4eOHOTO DKCICPUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKON  JICSITEIbHOCTH  C  WCIOJIb30BaHUEM
UG POBBIX U3MEPUTEIIBHBIX  YCTPOMCTB U 1a0opaTopHOro

o0opyoBaHusA

CpopMUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh U OIICHUBATH
MOCNeACTBHS OBITOBOM M MPOU3BOJACTBEHHO JIEATEIHHOCTH YeIOBEKa,
CBSI3aHHON C (DPM3MUECKUMH MPOILIECCAMU, C MO3HUIMH 3KOJOTUYECKOU
0€30MacHOCTH; IpeCTaBIECHUN 0 paloHaILHOM
MPUPOJIOTIONB30BAaHUHM, a  TakKe  pa3yMHOM  HCIOJb30BaHUU
JOCTHKEHUM HAayKd W TEXHOJOTMHM JJs JalbHEHIIero pa3BUTUA

YCJIIOBCYCCKOI'O O6H_ICCTB8.

OBnanenue pa3nuuHbIMH croco0amMu  paboTel ¢  uHbOpManuen
(bu3MUecKoro  coAepkKaHHs €  HCIOJb30BAaHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KpPUTHYECKOIO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MoJydyaeMoi nHpopmanuu

10

CpopMHUpPOBAaHHOCT,  YMEHHMH  TNPUMEHSITH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUUM U 3aKOHbl I aHalu3a u
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXKTaJlaKTHUYEeCKOW cpejie; JBUIKEHUS

HeOeCHBIX TeJ, IBOJIONNHY 3BE311 U Beemennon
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
O ®U3UKE

Kon
Ko
pasaena/t A IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
3J1eMeHTa
eMbl
1 MEXAHUKA
1.1 KMHEMATHKA
111 Mexanuueckoe JBUKCHHUE. OTHOCUTENBHOCTh
o MEXaHUYECKOro ABMxKeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
E€ pamiryc-BeKTop:
(r)=(xlr) Mz )=(2)),
TPaeKTOopIIA,
IepeMelIcHIIE:
112 ~ = — - -
= (Ax, Ay, Az),
IyT5.
CnoxeHIe HEPEMEII[EHIIfIZ
A =N, + 1A,
CxopocTb MaTepHuaIbHOU TOUKHU:
_ ArF _,
U=— =T =[U1_.U1_.U_].
ﬁ.r _'I.I'—':' : )
1.13 Ax , ; .
v =— =X, aHanmoru4HO v, =Yy, v.=Z,.
S AT, o
CrnoxeHne ckopocTeil: o, =0, + 0, .
Boluncnenne nepeMenieHus 1 myTu MaTepUaIbHOW TOUKU
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IpY IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 Tpa(uKy

3aBUCUMOCTH V(1)

- _  AD _,
T}-;rCI{!EIp'FJHIIE MAaTEPHAIBHOII TOYKIL: a = —L =y =
t—0

At
114
Au o, .
a =—= =(u,),'. aHamOIM4HO a, = (v, )’, a. =(v.)
A |y ' ' o ) o
PaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JABHXXCHUC!
xX(t) = xg + vyt
X(t)
0
115 +

[0)

Uy (t) — vg, = const
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(t)
v
0x
const
PaBHOYCKOpeHHOG HpﬂMOJ’IHHCﬁHOC JABHXKCHUC!:
(1) +u, t+ at’
x(t)=x,+u, t +—=—
] Dx 2
v (t)=u, +at
1.1.6 a. = const

-

2 2 __ A c -
L}EI L).L'c - -'H.‘I.' ['\'2 '11]
L, o+
] ] — 1
HPII ABITEEHIIII B OJJHOM HHHPHBHEHIIII I[}:"[E o= -

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

1.1.7

Yo o

o Xo {-

JIBukeHwne Tena, OpOIIEHHOTO O] YITIOM 0L K TOPU30HTY:
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() =x, +v,t=x +U,cosa-f

7 .

g.f , 2
. =.1'G+Uﬂ5mu-r—£

v, (1) =v,, + g1 =y,sina— gr

=0

=—g=const

|
-
{u (t)=uv, =uv,cosa
{

[=d
ox
[=4
L=

¥

Kpuonunelinoe npuxenue. JBuskeHue MatepuaibHON
TOYKH T10 OKPYKHOCTH.
VYrii0Bas U TMHENHHAas CKOPOCTh TOYKH:

v = wR

wR

HpI/I PaBHOMCPHOM JABUKCHUU TOYKH 11O OKPYKHOCTHU

1.1.8 W =-—— = 2m

T

2
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2o

R

. leHTpOCTpEeMUTEIbHOE YCKOPEHHUE TOUKHU:

Ay =7:w2R

uc

. [lonHoe yckopeHne MaTepraibHON TOUKH

Teépnoe Teno. [loctynarensHOE 1 BpamareIbHOE

1.1.9
JIBUKEHUE TBEPAOTO TENa
1.2 JMHAMUKA
191 Nuepumansupie  cucteMbl  oTcuérta. [lepBbiil  3aKOH

Herorona. [Ipuniun otHocuTensHocTH [Nanunes
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Macca Tena. IInoTHOCTE BelecTBa:
m
p= v
P
1.2.2
\%
m
Cua. [IpuHUun cynepro3uiuy CUL:
FpaBHOAeﬁCTB = Fl + F2+- -
F
PpaBHOJEHCTB
1.2.3
F
1
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1.2.4

Bropoii 3akon HetoToHa: 1151 maTepuaibHoi Touku B UCO

>
-

F;, = ma,
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Ap = FAt
A
p
F
At
npu
F = const
F
const
———
125 F12 Fy,
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Tperuit 3akoH HproTOHA [71s1 MaTEpPUAIIBHBIX TOYEK:

-

Fiy = —Fy

12

21

3aKOH BCEMHUPHOTO TIATOTEHUS: CUJIbI MPUTSKEHUS MEXKIY
TOYEYHBIMUA MacCaMy paBHBI
mim;
R2

F=G

1.2.6 F
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Cuna TSKeCTH. L[eHTp TSDKECTH Tela. 3aBUCUMOCTEH CHIIBI
TSOKECTH OT BBICOTBI N HaJ MOBEPXHOCTHIO ILJIAHETHI
pagmycom RO:

GMm

M9 = Ry + h)?

mg

(R

h)




© MAQY I'umuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

1.2.7

1.2.8

GMm

Cuna ynpyroctu. 3akoH ['yka:

—kx

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXEHUS:

Fp = uN

TP

UN

Cuna TPCHUS ITOKOA:

Tp
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IA

uN

Koadduruent tpenns

JlaBnenue:
P=7

P

S
1.2.9

F

1

1.3 CTATHUKA
.
F

MOMEHT CUJIbl OTHOCUTENIHO OCH BPAILIEHHUS:

13.1

M| = Fl, re | — utedo cuier

F
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F

OTHOCUTENIBHO  OCH, TPOXOASAIIENH  uepe3
NEPIEHIUKYIJIIPHO PUCYHKY

TOYKY

o

TOYCK:

1.3.2

HCHTp Macc Teia. HCHTp MacCC CUCTEMBI MaTCpUaIbHBIX
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m
1
r
1
+
m
2
r
2
+
B onHOpOoAHOM TOJIE TSIKECTH
(g = const)
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(

const)
LHEHTPp MacCC T€JIa COBIAAAcT C €ro HECHTPOM TAXKCCTH

VYcnosust paBnoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 .
\[FI +F,+...=0
HHHPar##H#
3akoHn [lackans
1.34
JaBnenue B xuakoctu, nokosieiics 8 UCO:
P =Potpgh
Hi#Partt#t P
1.35
0
+
pgh
3akoH Apxumena:
HHHPar### FApx = _PBbITeCH
1.3.6




1.4
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Apx

BBITCCH

CCJIK TCJIO U X KUJKOCTB IIOKOATCA B I/ICO, TO

FApx = ngBbITECH

Apx

pgV

BBITCCH

VYcioBue riaBadHus TEN

3AKOHBI COXPAHEHN A B MEXAHUKE

HHHPar#H## NMiynsc MmaTepralbHON TOYKU:
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1.4.1 » = my

NMirynsc cuctemsl Tei:

p=p+p+..

HHHPar### =
1.4.2
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+

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCA:

B UCO

Ap = A(pl + p2+' . ) = FlBHE]_LIHAt + FZBHELHHAt+' -

HEHPar#H##
143
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1BHEITH

At

2BHENH

At
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B MCO , ecnu

Ap = A(py +pp+...) =0
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)
0
, €CJIIN
FlBHe].LIH + FZBHemH+- ..=0
F
1 BHEIIH
+
F
2BHEIIH
+
0
PeakTnBHOE NBIDKEHNE
#H#Par### F
AF TR
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PaboTa cuiibl Ha MajloM MepeMEIeHUH:

A=|ﬁ'|-|ﬁf|-c05 a=F,-Ax

-(E.

—

()]
MOIIHOCTE CUJIBI:

€CJIM 32 BpeMs

At
145
At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHIIBI
Ad
P=—o =F-vu-coso
ﬂf Ar—
Kunetnyeckas SHEPrusi MaT€PUAIILHOM TOUKH:
. mv?  p?
KWUH — 2 - Zm
E
KHUH
1.4.6

mv
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2m

3aKOH U3MEHEHNSI KHHETHYECKON OHCPIur CUCTCMbI

MaTtepuanbHbIX Todek: B MCO AExun = Al + A2 + ...

147

[ToreHumanbHas 3Heprus:

JJIA TIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

lmoreHIx
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E
210TeHI
AE
IIOTEHIT
IToTenumanbpHas YHEPrUs MaTepUAIbHON TOYKHU B
OJHOPOJHOM II0JIE TSXKECTHU:
EHOTeHu =mg h
E
IIOTCHIY
mgh
[ToreHunanbHas 3HEprus ynpyro 1eopMUpoBaHHOTO
Tena:
kx?
EHOTeHu = 2
E
MOTEHI]
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kx

1.4.8

3aKOH HU3MCHCHUA U COXPAHCHUA MEXaHUYECKOU OHCPI'Um:
Euex = B + Emmm~
B IICO AE,ex = Azcex senorenu. can,
B IICO AE,ex = 0. €CI Agcex memoresn. cax = 0

1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

151

['apmoHnueckue  KkojnebaHUs ~ MaTepUaIbHOM  TOYKH.
Ammumatyna u Qasa  konebanmii. Kunemartmueckoe
OIHCaHUE:

x(f) = Asin| @t +o, ).

v(f=x'.

a(f)=(v, ), =—o'x(f)=a +&'x=0,
IJIe X - CMEILlEHUE U3 PAaBHOBECHS.
JlnHamMuyeckoe OnucaHue:

ma, = —kx,

ma
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rae
k = mw?
k
mw
2
. DTO 3HAYHT, YTO
F, = —kx
F
X
—kx.
DHepreTu4ecKoe OITHCaHHE (3akoH COXpaHEeHUs
MEXaHUYECKOM SHEPTun):
- ] ] S
mus kT omw k4
_ 4+ = M = =
2 2 2 2
CBs3b aMIUTUTYJBI KOJICOAHUM CMEIICHUs] MaTepHaTbHON
TOYKH C aMIUTUTyJaMu KoliebaHuid e€ CKOpOCTH U
YCKOPEHHUSI:
.
U =04, a__ =04
[lepuoxa u yactoTa KoJeOaHUIA:
2n 1
T = —_— =
15.2 W v
[Tepnon ManbIx CBOOOIHBIX KOJEOAHUN MaTEMaTHYECKOTO
MasITHHKA:
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T=2?E\/E
g

[Tepuon cBOOOIHBIX KOJIEOAHUN PY>KUHHOTO MasTHUKA!

m
T =21 |—

k

153 Beinyxnennsle  kosieOanus. Pezonanc. Pe3onancHas

KpHUBast

[Tonepeunsle ¥ mpoaoibHble  BOJHBL.  CKOpoOCTh

pacnpocCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
v

154

WnTepdepenius u nudpaxius BOJIH

155 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA

2.1 MOJIEKYJISIPHAS ®U3NKA

911 Mopgenu cTpoeHus Tra3oB, KMAKOCTEW U TBEPIBIX TEI.
[Tycth TepmoauHamuueckasi cucrema (teno) coctouT u3 N




© MAQY I'umuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

OJMHAKOBBIX MOJIEKYJI. Torga KOJIM4ecTBO BEIIECTBA

N m
vV==—=—

Ny u

Vv

N

A

N

yzi

m

ruoe
Ny

N
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— 4Kciio ABOTaJipo, M — mMacca CUCTEMBI (Tena),

u
U
— MOJISIPHAs Macca BeIlecTBa
2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3anmoeiicTBrue yacTuil BemecTra
2.14 Juddysus. BpoyHoBckoe ABIKEHHE
2.15 Monens uneanpaoro raza 8 MKT

CBsi3b MeXAYy [JaBICHUEM M CpEIHEH KUHETUYECKOU
SHEPrUe  MOCTYNATEJIbHOTO  TEIJIOBOTO  JABUKEHUS

MOJIEKYJ UJeaIbHOTO Ta3a (ocHoBHOe ypaBHeHne MKT):

1 = 2 (mp*) 2. —
p=—-mjquw =—n-| — =—MN-£ .
3 30 2 3

rae MO — macca OHON MOJIEKYITHI,
N

Tl=v

2.16 -

- KOHIIEHTPAIIUS MOJICKYJT
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2.1.7 AbGcomoTHas Temnepatypa: T =t +273K
CBsi3b TeMIlepaTypbl Ta3a CO CpeJHEHd KHHETUYECKOU
3HepFI/IeI71 IMOCTYIATEJIBHOI'O TCIIJIOBOT'O JABHXKCHHA €I'0
MOJIEKYII:
2.1.8 ] 2
e =| me | _3 kT
L2 2
2.1.9 VYpasuenue p = nkT
MOL[CJ'II) nacajlbHOI'O ra3a B TCpMOJUHaAMUKE!:
| VpaBrerre Menreeesa — Kiarefipora
| BEIpeUKEHHE [V BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (mpHMeH
3aMICH):
m RT
pV="_RT =vRT =NkT, p=P"2
2.1.10 H H

2111

BripakeHne U1 BHyTpeHHell 3HepIHH 0HOATOMHO]

rasa (IprMeHIMBIe OpMBI 3aIIIIcH):

L‘=%vRT=%McT _3Mpr =vcuT=%pV

2

3akoH I[aJ'IBTOHa JJIL JaBJICHUA CMCECHU Pa3pCKCHHBIX IT'a30B:

P =D +p2+
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W3omporieccsl B pa3peKeHHOM Ta3e C TOCTOSHHBIM YHCIIOM
Mostekys N (C OCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepMma (T = const): pV = const ,

nzoxopa (V = const):

g = const
T
p
2.1.12 const
n3obapa (p = const):
V —
7 = const

const




© MAQY I'umuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

I'paduaeckoe npencraBneHne u3onpoieccoB Ha pV-, pT-u
VT- nuarpamMmax.

OObeMHEHHBIN ra30BbIA 3aK0H:
%4

P const
T

pVv

const

JJIA ITIOCTOSIHHOI'O KOJIMYECTBA BEILICCTBA V.

2.1.13

2.1.14

HaCBIIJ_[CHHLIC W HCHACBIIICHHLIC IIaphbI. KauecTtBeHHas
3aBUCUMOCTE IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa
OT TEMIICpaTyphl, nx  HE3aBUCHUMOCTH oT 00BéMa

HACBIIIEHHOIO I1apa
Brnaxxnocts BO3ayxa.
OTHOCUTEIbHAS BIAXKHOCTD:

¢ _ Pruapa (T) _ Prapa (T)
Puacpimmapa (T) Puaceinapa (T)

HachIIapa
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M

mapa

M

p

HachlIInapa

M

mapa

M

2.1.15
Y KOHJEHCAIWs, KUIIEHUE KUJKOCTH

N3MeHeHue arperaTHbIX COCTOSSHMM BEHIECTBA: MCIAPEHUE

2.1.16 W3meHeHune arperatHblXx COCTOSIHMM BeEIlECTBA: IJIABJICHUE
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2.1.17
2.2
2.2.1
2.2.2

U KpUCTAIUTM3ALIUS
[TpeoOpa3oBanue sHEprUH B (Ha30BBIX MEPEX0aax
TEPMOANHAMUKA

TennoBoe paBHOBECHE U TeMIIEpaTypa

BuyTpenHsis sHeprus

2.2.3

Temnonepenaua kak crnocod W3MEHEHUSI BHYTPEHHEU
sHepruu  0Oe3  coBepuieHHs ~ paboTel.  KouBekmws,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

2.24

2.2.5

2.2.6

KonnuecTBO TEIUIOTHI.
VYenpHast TEII0OEMKOCTD BEIIECTBA C:
Q = cmAT

CMAT

VY nenbHas TerioTta mapoodpaszoBanus L: Q = Lm.
VY nenpHas TemioTa miasiacHus A Q = Am.
Y enbHas TEIUIoTa cropanus Tormea g: Q = gm
DnemeHTapHas paboTa B TEPMOJMHAMHUKE:

A =pAV

pAV

Bbruncnenne paboTel 1o rpaduky mnpouecca Ha PV-

AuarpaMmme

2.2.7

IIepBblii 3aKOH TEPMOJIMHAMUKU:

Q12 =AUy3 + Agp = (Up — Uy) + Aq,

12
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AU

12

12

(U

12
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Annabara:
Q12 = 0= Ay, = (U, — Uy) =AUy,

12

12

(U

AU

12
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2.2.8 Bropoii 3akoH TepmoauHamMuku. HeoOpaTumble mpoIieccol
[Tpuniune! aeiicTBus TenaoBbix MamuH. KIT:
MakcumanbHoe 3Hauenue KII. [{ukin Kapno:

T.. -T T
2.2.10 maxmn =My, = —————=1-_2=
Toag T
YpaBHeHHE TEIUIOBOTO OallaHca:
Ql +Qz +Q3+: 0

1

+
2.2.11
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3.1

3.11

+

OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE IIOJIE

OyiekTpu3anus Tel U €€ MPOSIBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JE€KTPUYECKUN

3apsaia. 3aKoH COXpPaHCHHA SJICKTPHUUICCKOI'O 3apAaaa

3.1.2

3.13

3.1.4

B3aumopeiictBue 3apan0B. Todyeunsie 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIECKTPUUECKON

MMPOHUITACMOCTBIO

F=k|t?1|-|,q:= 1 _|'?1|"?':

£ 4meg, 1

OnekTpuueckoe nose. Ero neiicTBue Ha 3IEKTPUYECKUE
3apsi bl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

) F

qnpo6m>11?1
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IPOOHBIN

ITone Toueynoro 3apsaa:

q
ET:kT‘_Z
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3.15

OIHOPOJHOC IT0JIC:

E = const.

const.

KapruHbl mMHUI HANPS)KEHHOCTH ATUX MOJIEH

[ToTeHUMaTBLHOCTH 3AEKTPOCTATHYECKOTO TOJIS.
Pa3HOCTh MOTEHIMATIOB U HANIPSKEHUE:
A1z = q($p1 — P2) = —qAp = qU.

12

q(¢
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qu.

HOTGHHI/IaJIBHaSI SHEPIrud 3apda/ia B SJICKTPOCTATHYCCKOM

I10JIC.
W =q¢
w
q¢
A=—AW
A
—AW

[ToTennuan QJICKTPOCTATUYICCKOI'O T10JIA:

¢_Y
T q
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CBs3b HaHpH)KéHHOCTI/I IIOJIs1 U Pa3HOCTH IMOTCHIUAJTIOB JJIsA

OIHOPOJHOI'O SJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

3.1.6

[TpyHIMI CyIEpIIO3ULIUM FIEKTPUUECKUX TTOJIECH:

- - -

E :E1+E2+...,¢ :¢1+¢2+...
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HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.
YcnoBue PaBHOBCCHUS 3apsAJ0B: BHYTPU IIPOBOAHHKA

Et=0

3.1.7

0
, BHYTPH U Ha MOBEPXHOCTH IPOBOJIHUKA ¢ = CONSt

318 JusnexTpuku B IIEKTPOCTATUYECKOM noJe.
JusnexTpuyeckas IPOHUIIAEMOCTD BEILIECTBA €

KOH,Z[CHC&TOp. SHCKTpOéMKOCTB KOHACHCATOpa:
q

C=+
U

3.1.9
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DeKTPOEMKOCTB TNIOCKOTO KOHJICHCATOpa:

C_eeoS_
= P =&(y

&e

eC
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HapaHHeHBHOC COCAMHCHUEC KOHICHCATOPOB:
q=q + q2+""U1 = Uz =---'CnapaJm - Cl +C2+

q

q
1
+

q
2

3.1.10 ¥

U
1

U
2

C
napasut
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C
1
+
C
2
+
ITocaenoBaTenbHOE COEAUHEHUE KOHACHCATOPOB:
U=U,+U ! ! + ! +
= Uz 2.1 =4q2 =+, =T
Cnocn Cl CZ
U
U
1
+
U
2
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IocI
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DHepPrus 3apsHKEHHOTO KOHJIEHCATOpa:
qu CU? ¢*

W=7 =72 "

3111w
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qu

CuU

2C
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3.2

321

3.2.2

3AKOHBI ITTOCTOSAHHOI'O TOKA
Cuna Toka:
=24
At ], o
[Tocrosiuubiii Tok: | = const
Jnst mocrosinHOrO TOKA ( = It

VY CI10BHS CYIIECTBOBAHUS 3JEKTPUIECKOTO TOKA.
Hanpsixenne U u DJIC E

3.2.3

3.24

3akon OMa 1Jis yyacTKa Lenu:

I_U
"R

DnexTpuueckoe COTIPOTHBIICHUE. 3aBUCHUMOCTH
CONPOTHUBIICHUS] OJJHOPOAHOTO MPOBOJHUKA OT €r0 JUIMHBI U

ceucHHs. Y JeIIbHOE COITPOTUBJICHHUEC BCIICCTBA.

l
R=p§
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S

Hctounuku Toka. DJ1C ucrouyHuka Toka:

ACTOpOHHI/IXCHJ]

q

E =

3.25

A

CTOPOHHHUXCUJIT

BHYTpeHHee COINMPOTUBJICHNUEC NCTOYHUKA TOKA

3axon OMa AJ1s OJIHOM (3aMKHYTOM) AJIEKTPUYECKOM LIeTu:

E = IR +Ir, oTkyna
3.2.6 E
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Rr

3.2.7

[TapannenbHOe COeqMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=R—1+R—2+...

Rnapaml

napat
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HOCHCI[OBaTeHBHOC COCAUHCHUC ITPOBOJHUKOB:
U=Ul+U2+.,11=12=..,
Rl‘[OCJI = Rl + R2+
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3.2.8

Rt

mocI

Pa6ota anexrpuueckoro Toka: A = |Ut.
3akon J[xoyns — Jlenia:
Q =I%Rt

Ha pe3uncrope

U2
R:Q=A=12Rt=IUt=?t
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3.2.9

MoIHOCTh QJICKTPHUYCCKOT'O TOKA:

Ad .
p=" = U
Af |4
TertoBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:
.U
P=I"R=—=]U
R
MOIJ_[HOCTB HNCTOUYHHUKA TOKA:
AAd
©T. CHIT _
B = =FI
At
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CBoOOAHbIE  HOCHUTENH  AJIEKTPHUUECKUX

3.2.10

3.3

MAT'HUTHOE I1OJIE

CYNEPIIO3UIUN MAarHUTHBIX I1OJICH:

B = Bl +B2+...

331

IMPpOBOIHHKAX. MexaHnu3MBbl IIpOBOANMOCTHU
MCTAJIJIOB, paCTBOPOB U PaCIZIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [1oynpoBOAHUKOBBIN AMOT

MexaHnueckoe B3aMMOJEUCTBUE MardHuToB. Mar"HuTHoe

nojge. BekTtop  MarHMTHOW  MHAYKIWH.
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3.3.2

JlvHMM MHAYKUUMKA MarHutHOro mnons. KaprtuHa nuHui
WHIYKIUU MAarduTHOI'O IOJISI II0JIOCOBOT'O u

HOI[KOBOO6pa3HOI‘O IIOCTOAHHBIX MarHuTOB

OneiT Opcrena. MarHuTHoe moje MPOBOAHUKA C TOKOM.
KapTtuHa J1MHUM MHOYKUMM MarHUTHOTO MOJIA JJIMHHOTO
IpsIMOrO  IPOBOAHMKA M 3aMKHYTOTO  KOJIBLIEBOI'O

IMPpOBOAHMKA, KaTYIIKKX C TOKOM

3.33

3.34

Cuna AMrmepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina

I[Blsinao.

, [JA€ O — YIoJI MCXKAY HallpaBJICHUCM ITPOBOAHNKA U BEKTOPOM

B

Cuna JlopeHna, e€ HanpaBJIEHUE U BEJINYHHA:

Fnop =1 q | vBsina

Jlop
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| gl vBsina
/1€ 0 — YTrOJI MEX/ly BEKTOpaMu

>

v

1

I10JIC

3.4

SJIEKTPOMAT'HUTHA A MH/IYKIMA

IToTok BCKTOpa MarHUTHOM HWHAYKIUU:

® = B,S = BScosa

341

BScosa

. I[BI/I)KCHI/IC 3aps[>1<eHH0ﬁ YaCTHILbl B OJHOPOAHOM MAarHuTHOM
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34.2 SIBnenue sanexTpomMaruuTHOM UHAYKIMU. 3J1C nHIyKIIMN
3aKOH 3JIEKTpOMarHuTHOM MHAyKuu Dapajes:
AD
At !
Af—)
\ i
\%] ,
T
DJ1C UHIYKIUU B IPSIMOM IPOBOIHHUKE JTUHOIA |,
JIBIDKYIIEMCSI CO CKOPOCTBIO
v
v
344
(wll
Y
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)

B OJIHOPOJAHOM MarHUTHOM I1osie B:
| E; |= Blvcosa

Blvcosa

, [JIE 0. — YToJI MeX1y BeKTopoM B u Hopmaiibio

N

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv

; €CIIN
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TO

Blv

+

| E; 1= Blv
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345 [IpaBuno Jlenua
NHIyKTUBHOCTD:
L - (0]
T
L
|
3.4.6
()
, wma @ = LI
Camounnykuus. IC caMOMHIAYKIUU:
A
i i r
Sy W
—)
DHeprusi MarHuTHOTO TMOJIs1 KaTYLIKHA C TOKOM:
W - LI?
L= 2

3.4.7
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LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

351

Konebarenbublii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC

KoJicOaHus B nacajibHOM KOJIeOaTeIIbHOM KOHTYpEC:
[0(7) = Gumasin( o1+ @)

]fff] =g, = g, cos(wr +q) =I__ cos(cr +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyJ1a
21 1
w=—=—
T 4JLC
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3.5.2

2

LC

CBs3b AMIUIMTYBl 3apsgaa KOHACHCATOpa C aMHHHTy,HOﬁ
CHIJIbI TOKa npu CBO60}1HI>IX SJICKTPOMAarHuMTHBIX

KoJICOaHUSX B nACaJIbHOM KoJie0aTeTbHOM KOHTYpC:
Qoax = —
m

3akoH COXPAHCHUA SHCPTHUU B UJICATIBHOM KoJie0aTeIbHOM

KOHTYpE:




© MAQY I'umuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

3.5.3

354

3.5.5

3.5.6

BhIHYXI€HHBIEC 3JIEKTpOMarHuTHbIE Kojiebanus. Pesonanc

Ilepemennbii  TOK.  IIpomsBoacTBO, nmepenaya u
noTpeOIECHUE IEKTPUUECKONU SHEPTUU
r2 2 2 2
CcU N LI _ U™ . _ Lr___
2 2 2 2

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3anmuas

= CoOnst.

opueHTauusl BEKTOPOB B SHCKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

E1Blc

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenune

SJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6LITy

3.6

OIITHUKA

3.6.1

3.6.2

[IpsimonuHEtHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOMU

cpene. Toueunslid uctouHuk. JIyd cBeta

3aKOHEI OTpaXCHUS CBCTA.
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a=p

alp

S

3.6.3 [TocTpoenune n300pakeHHi B TUIOCKOM 3epKajie
3aKOHBI PEJTOMIICHHS CBETA.
[Tpenomnenue cBera:

nysina = n,sinf.
n
1
sino
3.6.4 n
2
sinp.
AOGCOIOTHBIN MOKa3aTesb MPEIOMICHHUS:
c
Nage = —
abe v

abc
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OTHOCHUTENBHBIN MTOKA3aTeNb MPETOMIICHUS:
n, M

nOTH
1 V2

OTH
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XoJ1 Ty4deit B IpU3Me.
Vi=Va, My =i,
CooTHOIIEHHE YacTOT W COOTHOUIEHWE [UIMH BOJIH MpU

epeEXoa€ MOHOXPOMATHUYECKOr0 CBE€Ta 4YEpE3 TIpaHUuIy

paszena qByX ONMTHYECKUX CPe:

3.6.5

n,<n, ny

ITonHOE BHYTpEHHEE OTPAKEHNE.
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IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPasKEHUS:
. 1 n;
Sinay, = =—
Noru ng
Sina
mp
n
OTH
1
n
1
n
2
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3.6.6

3.6.7

CoOuparomiue U paccewBarolIue JTUH3BL. TOHKas JHH3A.

CDOKYCHOG pacCTOAHUE U OIITHYCCKAs CHUJia TOHKOM JIMH3EI:

D= 1
F
D
F
1
dopmyiia TOHKOHN JTUH3BI:
1 4 1 1
d f F
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VYBenuuenune, 1aBaeMoe THH30M:

h |fl
Il=—=—
H d
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| fl

F\ h
f

e

B ciyuae paccenBaronieit JIMH3bI:
DO F ! 0

=F=—
D )

3.6.8
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D
1
0,
h |fl
F=a=a!
I
H
h
d
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| i

Xon Jiyya, IPOIIEIIEro JUH3Y 0] IPOU3BOJIBHBIM YITIOM
K e€ rmaBHOU onTHueckor ocH. [loctpoenne n3obpaxeHuit
TOYKU U OTpE3Ka MPsAMOi B COOMPAIOLINX U PACCEUBAIOILIUX

JIMH3aX U UX CUCTEMax

36.9 doroamnmapaT Kak ontaueckuit mpubop. I[maz  kak
ONTHYECKasl CUCTEMA

Untepdepeniuss  ceera.  KorepeHTHblEe  HMCTOYHUKHU.
VYcnoBus HaONIOJCHUS MaKCUMyMOB W MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX

KOTCPCHTHBLIX HCTOYHHUKOB:

3.6. .
A
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3

e

-+

"
MITHIIMYMBI — A=(2m+ 1), m=0£1,

e

2.+3 .

Hudpaxnus csera. [udpaxuuonHas pemeérka. YcioBue
HaOJIIOIEHUsT TJAaBHBIX MAaKCUMYMOB HpHU HOPMaJbHOM
MNaaCHNUM MOHOXPOMATHUYCCKOIro CBECTA C I[J'II/IHOI\/'I BOJHBI A
Ha peléTKy ¢ nepuoaom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing
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3.6.12 Hucniepcus cBera

KBAHTOBAS ®U3UKA

KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIU3M

411 ['nnore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv

®oToHbl. DHeprus (HoToHa:

E=h _he
=hv=—=pc

412 -
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hc

pc

WNmnynbe ¢poTona:

o

hv
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®oroadpdexr. Ombitet  A.I. CroneroBa.  3aKOHBI

4.1.3
dboTtodrdpdekra
Ypasuenue DiiHinTeiHa g Gotosddexra:
E(l)OTOHa = ABbIXOAa + EKP[Hma.X"
E
(doTona
4.1.4 -
ABBIXO11a
+
E

KHHMax

rie ,
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hc
E(IJOTOHa =hv = 7:
E
(dotona
hv
A
hc
A B hc
= N, = —
BBIX0/IA Kp /1Kp
A
BbIXOJa
hv
Kp




© MAQY I'umuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«®u3nka_yruayo6jaeHHsblii yposeHb_ 10-11 kiacen»

A
Kp
hc
2
MV~ max
Exuumax = 2 = eUgyy
E
KUHMAX
2
mv
2
max
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415

4.2
421

422

4.2.3

eU

3amn

JlaBlieHHE CBeTA.
JlaBieHne  cBeTa  Ha  IOJHOCTBIO  OTPaXaroIIyIO
MOBEPXHOCTh M HA  MOJHOCThIO  IOMVIOHIAIOUIYIO

IMOBEPXHOCTh
OU3NKA ATOMA
IInanerapnas mozens aroma

[Tocrynarer bopa. M3nmydenue u moriomeHne GOTOHOB TpH
nepexojie aToMa ¢ OJJHOTO YPOBHS YHEPTHH Ha JAPYTroi:

hv, = he =|E,-E

mn -
Y

m |

JInHelyaTeie CIIEKTPBI.

CriexTp ypoBHEN 3HEPIrUU aTOMa BOJOPOJIA!

—13,69B
E, =22 4123 .

n*

4.3

43.1

OU3NKA ATOMHOI'O AIPA

Hyxnonnast monens siapa ['eiizendepra — MBanenko. 3apsin

Aapa. MaccoBoe 41ciIo AApa. H3oTombI

4.3.2

PannoakTUBHOCTb.

Anbda-pacna;
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A Ad 4
ZX—>5Y+ ;He
bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0., =
s X—= Y+ je+v,

[To3uTtponHsIN B-pacnan:
A A Oz, .,
sX—= Y + e+ v,

'amma-uznydenue

4.3.3

3aKoH paaruOaKTHBHOI'O pacliaaa:

-t
N(t) = Ny % 2T

N()

[Tycth M — Macca paAMOaKTUBHOIO BellecTBa. Toraa
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-t
m(t) =mgy* 2T

m(t)

43.4 SAnepHble peakuuu. [lenenne u cuHTE3 sep
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Kacpsnos. B. A.

Ousnka. Yrayonéunsiit yposenb. 10 knace : yue6nuk / B. A. KacpstHoB. — 8- u3n.,
crepeoturt. — M.: [poda, 2020.

Kacwsinos. B. A.

®dusuka. Yrayonéuusiii ypoens. 11 kiace : yueonuk / B. A. KacbsiHoB. — 8-¢ u3.,
crepeorurr. — M.: JIpoda, 2020.

Komomnosa JI.®.

®dwusuka: 10-11-e kmaccel: yriuyOaeHHBIA YPOBHEHB: COOPHUK 3a/1a4 U YIIPAXHEHHH: y4eOHOe
nocobue / J1.d. Komomnora, H.A. KonoBaniosa; nox pen. A.YO. [lentuna. — 5 uzna., crep. -
Mockga: IIpocsemienue, 2023.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

®enepanbHas padouas nmporpamma | Gusuka. 10—11 xacces! (yriayOiaeHHbIH yPOBEHbD)
Ousuka (yrnmyOneHHbIH ypoBeHb). Peanmuzanus tpeboanmit ®I'OC cpennero oOmiero
oOpa3oBaHus : MeToAMYECKOe ocodue ans yuutens / [A. A. Skyra u np.] ; Hayu. pegakrop
M. B. CemenoB. — M.: ®I'BHY «MHcTUTyT cTpateruu pa3BuTHs o0pa3oBaHusy», 2023
NHOOPMAILIMOHHO-METOJUYECKOE ITMCbMO

Ob OCOBEHHOCTSAX IMPEINOJABAHUWA YUEBHOI'O ITIPEAMETA «DU3UKA»

B 2025/2026 YUEBHOM I'O4Y

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6nmoreka [IOK



